

























Tall Chimney Construction,*—V. 


VENTILATING CHIMNEY-SHAFTS, 


A ventilating chimney-shaft was erected at | 
the American Print Works, Fall River, Mass- | 
achusetts, from the designs of Mr. Joseph A. | 
Miller, of New York. This chimney is one of| 
a class of which several have been erected by | 
Mr. Miller, and its construction includes sev- 
eral peculiarities worthy of notice. In the 
first place there is formed at the base of the 
shaftan enlargement or hot chamber into 
which the waste gases are delivered by the 
flues, this chamber being in some of Mr. Mil- 
ler’s chimneys more than twice the diameter 
of the main portion of the shaft. In the pres- 


ent instance the diameter of the chamber is | 





10 feet, and its height 20 feet, while the diam- 
eter of the main shaft is six feet. except just 
where it joins the chamber and at the top of 
the cap of the inner shaft at both which points 
its diameter is five feet. The object of the en- 
largement or chamber is to allow the currents 
from the flues to be gradually diverted to an 
upper course, and itis more particularly use- 
ful when two or more flues open into the same 
chimney, and where, consequently, there are 
couflicting currents to contend with. 

The shaft is double for the main portion of 


its height, the light inner shaft being the | ete., these being connected with the annular 
chimney proper, whilst the outer casing serves | flue of the shaft, so that a strong current of | 


to protect the inner shaft, and at the same 
time forms an annular fiue which is available 
for ventilating purposes. The inner shaft is 
surmounted by a cast-iron cap, this cap being 
built up of sections of such a shape that the 
center of gravity of each section falls within 
the line of the bases, and the sections thus tend 
to fall to-gether, anv form a kind of arch. 
Each section is connected to that next it by 
two bolts; but from the shape given to the 
sectionsthey will maintain their positions even 
ifthe fastenings were corroded away. The 
sections are provided at their bases with 
flanges which give them asccure hold of the top 
of the shaft. The cap which surmounts the 
outer casing is constructed on the same princi- 
ple as the inner cap, but the sections of which 
itis composed are provided at their bases with 
flanges gripping the shaft both within and 
without. ; 

When a high wind blows over the top of an 
ordinary chimney it acts to a certain extent as 
a damper and checks the draft, as any one who 
will watch the smoke escaping from a chimney 
on a windy day can easily see for himself. In 
the chimney now being described, the action 
above mentioned has been avoided, by making 
the inner shaft of somewhat less height than 
the outer one, and by piercing the latter with 
openings, which allow the wind to impinge 
upon the sides of the cap of the inner shaft. 
The shape of this cap causes the air entering 
through these openings to be deflected up- 


wards, and this, by the well-known action of | 


induced currents, rather assists the draught of 
the chimney than diminishes it. 

The inner shaft of the chimney is of circular 
form, whilst the outer casing is octagonal, four 
of the sides projecting for the width of a 
brick beyond the line of the others. This 
projection of the four sides not only greatly 
improves the architectural effect of the shaft, 
but also enables the latter to be built without 
the use of the cut bricks required for ordinary 
octagonal or circularshafts. As far as possible 
all projections on the exterior of theshaft 
have been avoided, as they obstruct the up- 
ward flow of air, which is always taking place 
over the surface of a wall and cause eddies, 


which interfere to a greater or lesser extent | 


with the free escape of the gases which the 
chimney is built to carry off. 

We have already referred to the annular 
space between the inner and outer shafts, and 
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lit is the existence of this space which renders 


the chimneys of the class we are describing, | 
peculiarly applicable for assisting ventilation. | 
In the case of the chimney we describe, the | 
annular space has a least sectional area of | 
2,200 square inches, and with the gases in the 
chimney at a temperature of from 400° to 450, | 
the exhaustion in the annular flue amounts to | 
1.15 inch of water, whilst with a high wind | 
blowing, this is increased to 1.3 inch. 
The theoretical velocity of the inflowing air | 
due to the first-mentioned exhaustion would 
be about 70 feet per second, and the annular | 
flue would then be theoretically capable of 
2200 x 70 


earrying off = 106.9 cubie feet of air 





144 


per second. Of course, however, this quantity | 
would be liable to considerable reduction in 
practice, owing to the resistances in the air 
passages, etc. The exhaustion in the inner 
shaft varies from 1.4 to 1.5 inches of water, ac- 
cording to the state of the atmosphere and | 
other circumstances. 

At the Great Falls Manufacturing Com-} 
pany’s Works in New Hampshire, a chimney 


of the same class as that we have described, | 


has lately been erected in the center of a pro- 
jecting tower containing the water closets, 


& 


Scaffold.—Number of scaffold poles used for 
one shaft only. 


Poles to shaft..---.------+-.--+eee++) 48 

Poles to barrow lift oc ees 18 

446 
Cords used to standard, veeeseseeesese S24 
ss sis barrow lift. . wseneee sacses D4 
braces..... eect eee eee ee eceeeereesenens 214 
ledgers. . een eon . - O44 
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Twenty-seven tons of iron-work used on 


| stonehead. 


ON THE ROYAL PORCELAIN WORKS, WORCESTER, 
THERE ARE THREE LARGE STACKS, VIZ. : 

Ist. Octagonal. about 100 feet high, with a 
fine ornamental top in brickwork. This chim- 
ney, owing to the foundations giving way, was 
in 1866 2 feet 4 inches out of the perpendicular ; 
but in that year was set upright by a piece 
being sawn out of one side at the base. 

2d. Is a chimney erected in 1866. The base 
is 15 feet square. It is carried up square for 30 
feet; then in an octagon shape; and, finally, in 
a circular form to the height of 171 feet. Forty 
feet of the shaft is 19 inches in thickness, being 
| composed of double bricks; while the remain- 
| der is of single bricks, 13 inches by 5} inches 
with a greove in the centre. The stack is 





air is continually drawn through them. 


MESSRS. ABRAHAM STOTT AND SON’S CAVITY 
CHIMNEY, OLDHAM. 
Height of chimney, 165 feet. 
Diameter at base, 16 feet by 5 feet by 3 
inches thick. 
Diameter at top, 7 feet 6 inches. 
Height of cavity, 90 feet, 3 feet thick. 

After completion it leaned over considerably 
on one side. and the owners entered into a 
contract with two brothers who were chimney 
builders, to ‘‘saw”’ the chimney; but instead 
of sawing, they took out a whole course of 
bricks, and, while one of the men was ona 
scaffold about a third of the distance from the 
ground, engaged at the work, the stack fell 
over, except about 30 feet from the base, and 
killed the man who was working at the time. 

CAVITY CHIMNEYS. 

This form of chimney is frequently built in 
the North of England; the inner ring is ear- 
ried up vertical of 4} inch fire-brick, for, say, 
20 to 30 feet high, until it nearly closes with 
the main shaft. 

The outer or main shaft is started with 14 
inch work at base, and diminishes or batters 
regularly towards the top. 


ABBEY MILLS SHAFT. 


Extract from letter :— 

I took no account of the work till we reached 
the top of base or starting of column. 

Concrete, 30 feet 6 inches by 30 feet 6 inches 
by 8 feet thick. 

York landings.—Two layers of York landing 
six inches to cover the whole of the conecrete— 
bedded solid. 

Brickwork from top of base to underside of 
stone head, 131 feet. 

Brieklayers’ Time.—Time of bricklayers and 
laborers from stone base to underside of stone 
head, 525 days; bricklayers’ laborers, 590 days. 

Cost of labor only.—About £8 per rod. 

Time.--Started laying bricks on stone base 
20th of July, 1867; finished the column to 
underside stone head, 9th of November, 1867. 

Portland stone.—Top of column or stone 
tiead, 900 cubic feet or 60 tons ; masons"2 days; 
laborers 144 days, for getting up and fixing 
only ; this is about 1s. 2d. per foot. 

Raising Bricks, etc.—The means of raising 
the brick and stones on shaft was by a small 
donkey engine, chains fixed round wheel top 
and bottom of shaft after we got 50 feet high. 

Scaffold.—Time made in building scaffold, 
and also taking down same, 677 days building, 
and 150 for pulling down. 


screwed down with eight iron pins, and there 
are iron rings and supports every 12 feet, The 
| cornice is made of brick, and the whole is sur 

| mounted by aa iron cap over 2 tons in weight, 
| At the time this chimney was built only one 
| other had been erected on the same principle 
namely,at Buckley, Morton, in North Wales ; 
| but that one is not so high. 

3d. Is about 180 feet high, and 48 feet diam- 
eter at the base. Itis built in a square form, 
and has no pretensions to ornament. 

RETORT HOUSE SHAFT AT THE SUUTH METROPOLITAN 
GAS WORKS, OLD KENT ROAD, LONDON. 

Cost £530. 

Total height above ground line, 108 feet, 

Depth from ground to bottom of concrete 
foundation, 9 feet 9 inches. 

Flue 5 feet square, and parallel throughout 
its length. 

80,000 bricks used in the structure. 

Weight of cast-iron cap, 2 tons. 

The intertor of the flue is lined with fire- 
bricks throughout its height, the fire-bricks 
being built in with the stock-bricks in old 
English bond of alternate layers of headers 
and stretchers, so that the courses of fire- 
bricks are alternately 9 inches and 44 inches 
thick, and were specially obtained for this 
chimney of the sam» size as the stock-bricks. 

The retort house shaft, erected in 1862, has 
been in work ever since, and has not burnt 
away at all; the fact is, the heat of a chimney 
is not sufficient to injure good fire-bricks. 

Fire-bricks are usually thinner than stocks. 
Mr. Livesey sometimes adopts the plan of 
bonding them into the stocks every sixtn or 
eighth course, where the courses coincide. 

In a similar chimney-sheft, 70 feet high, re- 
cently erected entirely of fire-bricks for the 
new engine-house at these gas works, Mr. 
Livesey carried up the 14-inch work about 50 
feet, and then reduced it to 9-inch work to the 
top of a set-off inside, so that the flue is larger 
at the top than at the bottom. 


| 
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FLOUR CHIMNEY-SHAFT, BOSTON. 

Built from designs and under superintend- 
ence of W. H. Wheeler, C. E., Boro’ Survey 
of Boston, Lincolnshire. 

Height from floor line of mill, {105 feet 3 
inches to top of cap. 

Cost about £350. 

There are about sixteen rods of brickwork 
in (it is not measured solid), and about 740 feet 
cube of Bramley Fall stone. 

Iron cap atiop4 feet 6 inches diameter, 9 
inches wide, 9 inches deep on inside, and 3 
inches deep on outside, and 1 inch thick, with 
flanges and bolts. 

The chimney is built on piles, nine in num- 
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ber; the shoes of piles are 30 feet below floor | A Great Drainage Enterprise In Tlinois. 


line of mill. 
The upper part of soil is silty clay, and the 
lower part hard clay and chalk stones. 


CONCRETE CHIMNEY AT SOUTH DOCKS SOUTHERLAND. 


Toronto, ILuinois, October 22.—A feat in 
drainage engineering, probably surpassing 
any ever before attempted in this country out- 
side the Everglades of Florida, is now being 


In compliance with the requirements of the | successfully prosecuted in Illinois. 


Board of Trade, the Biver Wear Commis- 
sioners have erected from the designs of their 
engineer (Mr. H. H. Wake, Assoc. Inst. C. E.), 
large chain cable and anchor testing works, 
at their South Docks at Sunderland. 

The whole ofthe buildings are constructed 
of concrete, built with Tall’s patent apparatus, 
by Mr. George Grainger. The design included 
two boiler-house chimmeys, one of which has 
just been completed, and as it is believed to be 
the first chimney of the kind built of concrete, 
and without scaffolding, in this country, some 
brief deseription of the manner of its erection 
may be of interest, ‘The chimney is carried 
up square until it is well clear of the level of 
roof of testing-house, the dimensions being 22 


The work consists of a canal 15 miles long, 
35 feet wide, and 7} feet deep, situated in the 
eastern part of Platt county. It runs througb 
a large tract of low flat prairie, subject to an- 
nual inundation, having no natural drainage 
or outlet. The dredge boat used in its con- 
struction is 76 feet long, 26 feet wide,and cost 
its owners, Pallard.Goff & Co., $24.500. Four- 
teen hands are employed upon it, and the 
dredge advances about 400 feet a day. 

As far as completed the results of the work 
are very satisfactory, having lowered the 
water level in the surrounding country almost 
equal to the depth of the canal. About 20,000 
acres of overflow lands will be reclaimed, and 
at least 50,000 acres more will be greatly en- 


feet 3inches by 7 feet 6 inches by7 feet 6 inches, | hanced in productiveness and value. 


the construction of this portion presenting no 
feature of novelty. Atthis level the corners 
are gradually taken off the square base, until 
atthe height of 24 feet 9 inches above the sur- 
face of ground, it is brought into the octagonal 
form of the tapering portion of the chimney, 
that the profile of base mould might be 
shown to greater advantage. This octagonal 
and tapering portion of chimney, in which the 
interest and difficulty of the work chiefly cen- 
tered, was moulded in the following manner: 
Panels 3 feet in height were formed of } inch 
boards, hinged together in pairs at their outer 
edges, being so proportioned that the lines of 
theirinner edges, when produced, came into 
one point at the center at half the height of 
this section of the chimney, the intermediate 
space being made up by a _ wedge piece, 
which after the concrete poured between 
the panels on inside and outside of chimney 
walls had set, was easily reduced to meet the 
decrease in size on the next left due to the 
batter, this reduction being just sufficient to 
take off the holes in one side of the wedge for 
the stud bolts, which connected it to the up- 
right members of the frame. When the stalk 
of chimney had been carried up to the half of 
its full height these panels were sufficiently 
reduced to admit a second set of intermediate 
wedges of exactly the same dimensions as 
those introduced at the level of base mould, 
bringing the inner edges of the reduced paneis 
into one point at the center of the top of 
chimney in a manner similar to that in which, 
at their original dimensions, they had been 
brought together at half of its height. afford- 
ing a tolerably severe test of the accuracy of 
work, which it was iound to bear admirably, 
for the uprights being 6 feet in length, and 
always being moved with the panels which 
were only half that height, they had a con- 
tinual hold of 3 feet on the completed portion 
of the work, which suffleiently insured regu- 
larity in line. The chimney when completed 
was stuccoed with cement, and drawn in 
courses to imitate stone; it is considered to 
present an excellent example of concrete 
building, both as regards strength and ap- 
pearance, the latter being of a highly orna- 
mental character, the chimney being exactly 
perpendicular, and the mouldings, which were 
formed in their respective positions, clear and 
sharp in outline. The conerete for the work 
was specified to be mixed af the rate of one 
part of Portland cement to eight of gravel, 
but in the case of the chimney the proportion 
was increased to one in five by the contractor, 
by whom also the simple and efficacious ar- 
rangement used in building was devised. 


$$$ 
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The sight ofthis ponderous machine, plough- 
ing its way down through the country where 
not even a small ditch before existed, excites 
the graatest curiosity among the natives, and 
they gather by hundreds along the banks of 
the new-made stream to witness the wonderful 
workings of the great steam dredge. 
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Contaminated Drinking Water 


Contaminated drinking water is the cause of 

so much sickness that every man and woman 
grown should know good water when they see 
it, and have the means of testing it. Water 
may to all appearance be clear and sparkling, 
and yet contain the germs of foul diseases. 
The presence of chlorine tells the story. This 
substance is never found in the soil, and when 
discovered in water, must have come from the 
human system. In our daily food we use salt 
—the chloride of sodium. After passing from 
the human body it becomes separated, and 
the chlorine makes its appearance in the con- 
taminated water. As much as thirty or forty 
grains to the gallon is often found in water 
drawn from wells near where people live. Let 
it be understood—the more chlorine in the 
water the more danger, and, also, that no wa- 
ter is really fit to drink which has any of this 
foreign substance. This is nota pleasant sub- 
ject to discuss, but people who are too dainty 
to pay any attention to it, endanger their 
health and that of the community they live 
in.—/ron Review. 

THE diameter of the sun is 770,800 geograph- 
ical miles, or 112 times greater than the dia- 
meter of the earth ; the volume is 1,407,124 times 
that of the earth, and 600 times greater thanall 
the planets together. Its mass is 359,551 times 
greater tnan the earth. and 738 times greater 
than all the other planets. A single spot seen 
upon its surface has been estimated to extend 
over 77,000 miles of space in diameter, anda 
cluster of spots have been estimated to include 
an area of 3,780,000 miles. 
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NEW ORDNANCE MATERIAL’ 


Official Report to the U. 8S. War Department. 


BY WM. H BIXBY. CAPT. OF ENG’S., U. 8S. ARMY. 


(Continued from page 261.) 
Service of the Gun. 

Gun Carriage.—As the gun was attached by 
its muzzle to the front plate, and the recoil was 
not appreciable, the gun carriage was only ne- 
cessary for supporting the rear of the gun and 
for permitting the gun’s rapid service. It con- 
sisted simply of two narrow but high side- 


Prinrgp’s ink has made more fortunes than | Plates, connected together by cross-bars, and 
have ever been made on all the stock ex-| Containing each a vertical slot to serve as a 


changes and in all the gold mines in the|™ 


world. 


*Published in ENGINEERING News by permission of 
the War Department. 
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guide, for the gun’s movable steel trunnion 
beds. ‘The gun was raised or lowered by hand 
by means of a spoke-wheel, and cog-wheels 
transmitting the motion to two pairs of long 
screws, each pair passing entirely through the 
trunnion beds and embracing the trunnions. 

To allow of horizontal motion, the carriage 
rested on two grooved-wheels, running on a 
horizontal circular single-rail track; it was 
moved by hand power and cog-wheel mechan- 
ism which multiplied the power about 350 
times. 


Counterpoise Machinery.—The counterpoise 
machinery consisted simply of a windlass, 
over or around whose exle passed a chain at- 
tached to the counterpoise, connecting it, if 
necessary, to the exterior mantelet. 

Serving and Pointing of Guns.—The service 
of the gun required thus but four men; one 
to command and point; a second to traverse 
the gun; athird to give the elevation; anda 
fourth to manoeuvre the counterpoise. Owing 
to the absence of recoil all four men were able 
to remain continually at their posts, thus fa- 
cilitating greatly the service of the gun and 
the rapidity of fire. 

The field of fire was (June,1878),45 degrees in 
traverse, and 20 degrees in elevation. The 
gun could be traversed 45 degrees in about 
1 minute. 

In order to produce a constant firm though 
not great pressure of the ball-head upon the 
socket-piece, the carriage sides were inclined a 
little backward and upward, and were left free 
to rotate about the axis of their supporting 
rollers, and that of the trunnions of the gun. 
To fix the carriage, if necessary, more rigidly 
in place, the proposed Krupp model of 1879 
provides, in the iron floor of the casemate, a 
long slot parallel to and just behind the truck 
rail; a long bolt passing through the carriage 
bed and the slot can be tightened at any mo- 
ment by the man at the traversing-wheel, so 
as to prevent all further horizontal motion of 
the carriage. 

Aiming, Accuracy of Fire.—Se‘eral different 
methods of aiming the gun-casemate gun 
have been tried; all of them have been very 
successful as far as accuracy of tire was con- 
cerned; the object ofall late modifications has 
been to combine with this a rapidity of aim, 
and to facilitate the finding and following of 
any stationary or moving object. 

At first (September, 1876, to November 1877) 
the sighting was done before loading by the 
aid ofa hollow cylinder about 1 meter (39 inches) 
long, inserted in the bore of the gun at its 
breech. This cylinder wus of the same diam- 
eter as the bore of the gun; it had at its front 
end a fixed sight, and at its rear a movable 
eye-piece; by the latter the necessary eleva- 
tion and allowances for drift could be given to 
the piece. 

With the 8-c. m. (3.2-inch) gun (experiments 
of September, 1876), 60 shots were fired in 15 
minutes a* a target at 1,521 meters (5,000 feet) 
distance; the first shot was aimed through the 
bore of the gun, the others were fired without 
deranging he piece. The shots were all 
found afterwards to have struck the target 
within a rectangle of 3.95 meters (13 feet) in 
height and 2.20 meters (7.2 feet) width ; the mean 
error was 0.81 meters (2.7 feet) in vertical, and 
0.51 meters (1.7 feet) in horizontal fire. 

Other shots were fired (November, 1877,) at 
two targets 30 meters (98 feet) apart and at 550 
meters (1,804 feet) range, using a similar sight- 
ing apparatus. The aiming was easily done, 
and the fire proved to be very accurate ; neither 
the shock of striking shots upon the front 
plate, nor the discharge of the gun-casement 
gun itself, appeared to produce any effect upon 
the accuracy of the fire. 

However, with this cylinder sighting appa- 
ratus, about a half a minute elapsed between 
the aiming and firing “hat is to say, the load- 
ing required half a minute) during which time 
any moving object mighi considerably change 
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its alias moreover this 5 mathod of aiming was s | with almost the same ease and accuracy as an also while the casemate was being fired upon 


rendered difficult by the smoke inside the 
pore, as well as by that issuing from the 
breech, or mouth piece; finally, the field of 
view was very limited. 

In June,1878, Mr. Kruppadded a pair of fixed 
graduated arcs, one horizontal the other verti- 
cal, on which movable pointers attached to the 
carriage showed the direction and elevation of 
the gun. The. first shot was then aimed 
through the bore of the gun as before, and the 
position of the pointers on the arcs was noted 
down; all subsequent shots were aimed by the 
aid solely of the pointers, whose positions were 
suitably corrected according to the observed 
inaccuracies of fire. 

With these arrangements (June 28, 1878) and 
with the 15.5-c.m. (6.1-inch) gun weighing 3.6 
tons, 20 shots were fired against a target at 
592 meters (1,942 feet) distance. The first ten 
were marked after each shot; they were all 
contained within a rectangle1.0 meters (3.3 feet) 
by 0.75 meters (2.5 feet). The second ten were 
fired at half-minute intervals and were marked 
at the end of the 5 minutes fire; they all 
struck the target within a rectangle of 
0.40 meters (15.8 inches) high, and 0.35 meters | 
(13.7 inches) broad. (See Plate 1, Figs. 1 
and 2). Next, the firing was recommenced 
but directed successively upon two different 
targets at different ranges; the first target was 
at 595 meters (1,492 feet) distance; the second 
target was at 564 meters (1,850 feet) distance; 
and the two were 40 meters (13) feet) apart; 
45 shots were to be fired, changing each time 
the direction or elevation, or both; the first 
shot was to strike the upper half of the first 
target at 592 meters (1,942 feet) distance; the 
second shot, the upper ha!’f of the second tar- 
get placed at 564 meters (1,850 feet) distance; 
and the third shot, the lower half of this same 
target; the fourth shot was to strike in the 
same spot as the first; the fifth as the second; 
ana so on till all were fired. The first shots 
were aimed through the bore of the gun; the 
remaining shots were aimed by means of the 
pointers and graduated arcs. 

The 45 shots were all fired in 18.5 minutes, 
and all struck the respective targets (see Plate 
1, Figs. 3and 4); the average deviation was 
11.8-c.m. (4.64 inches) vertically, and 17.2-¢c.m. 
(6.77 inches) horizontally; and each group of 
shots was contained inside a rectangle less 
than 1.0 meters (39.4 inches) wide, and 0.75 
meters (24.6 inches) high. According to the 
Krupp official report. the first group lay inside 
of a rectangle 60-c.m. (24 inches) height, and 95- 
e.m. (38 inches) width ; the second group 60-c.- 
m. (24 inches) height, and 75-c.m. (30 inches) 
width; the third group 40-c.m. (16 inches) 
height, and 65-c.m. (26 inches) width. The fir- 
ing was then terminated by 51 shots at 564 
meters (1,850 feet) range, in the endeavor to 
cut a cross upon the target; the rapidity of fire 
was equal to that of preceeding trials and the 
result was as successful as could have been 
expected. 


The above results, although remarkable as| The 15.5-c.m. 


infantry sharpshooter’s rifle. 

Later, another modification was introduced ; 
the vertical are and its pointer was replaced | 
by asmall graduated circle, using a pointer | 
not attached directly to the gun, but driven by 
cogs, geared into the long screws that passed 
through and raised the trunnion bed: the lat- | 
ter arrangement allowed the pointer to be | 
placed directly in front of the eyes of the man | 
at the elevation-wheel, (see drawings of the | 
Austrian “‘ Construction-Details.’’) This indi- | 
cator indicated each fortieth of a degree. 

The graduated are, used to indicate the posi- | 
tion of the gun in traverse, indicated thou-| 
sandths and half-thousanths of the are de-| 
scribed by its radius. 

Further experiments as to rapidity and ac- 
curacy of fire were conducted at Meppen in| 
August, 1879, at varying ranges of about 1,500} 
meter (4,921 feet), 2,000 meters (6,562 feet,) and 
3,300 meters (10,820 feet. At 1,500meters range 
the weight of the shot was 35.0 kilograms (78 | 
pounds); at the other ranges loaded projec- 
tiles were used, and the weight cf the shot 
was 39.5 kilograms (87 pounds.) Atall ranges 
the charge was 6.5 kilograms (14.3 pounds) of | 

7-channelled prismatic powder. The 


(4.921 feet) distance ; the second intothe ground 
at the lett of the target, with elevation corre- 
sponding to about 2,000 meters (6,562) feet ; 


3,300 meters (10,820) feet; the fourth shot was! 
then aimed at the target; the fifth in the 
path of the second; and so on until 35 shots 
were fired. The first five shots were sighting 
shots and were aimed by using the peep-hole 
sight; the rest were fired rapidly at intervals 
of from 22 to 28 seconds and were aimed bv 
using the graduated elevation 
ares. 


‘of the 


| : 
(104 tons of cast and wrought-iron; 


first | 
shot was fired at the target at 1,500 meters at | 


for | 
the third the direction was again changed, | 
and the elevation was arranged for about | 


and traverse | 


(in the experiments{of November, 1877); and 
| that “‘theshock of outside projectiles against 
the front plate produced only a slight vibra-, 
tion of the soil, and a noise comparable to that 


/ ofa hammer, striking upon its anvil; thattne 
| fire of the piece was not annoying, and that 
j the cannon did not mvve.”’ 


As regards the smoke, none could enter the 
| casemate except that which escaped from the 
breech of the gun during loading; smoke thus 


} escaping from the gun, actua!ly proved som>- 
| what annoyingat the Meppen trials in Novem- 


ber, 1887; however, this was more due to the 


| lack ofany ventilator inthe experimental case- 


mate, than to a faulty construction of the gun. 
Time of Construction and Cost.—At the time 


writers visit to Essen, Mr. Krupp, 


| through his agents, was not willing to give any 
| details as to cost of these guns, or time needed 
| for their manufacture. 
,| giving such details have as yet been found. 


No printed documents 


The whole casemate (1877 trials) contained 
and could 
scarcely have averaged over $200 per ton, or 
| $20,000 in all, for both casement and gun 
mceunted in place. The guns alone would prob- 
ably cost from $5,000 for the 6-inch,up to $8,000 
| for the 8-inch caliber; small orders might be 
| filledin a year and a half,and large orders in a 
year. 
TO BE CONTINUED. 
- a 


| Foundation of the Fourteen-foot Bank Light- 
House in Delaware Bay. 





| 
| The Fourteen-foot Bank is a somewhat dan- 


gerous sand-bar in the lower end of Delaware 
| Bay. Itis in a very exposed position; from 
the southeast the seas of the Atlantic have 
full play; to the northwest there is an open 
stretch of 75 miles of water; to the east of the 





The results obtained were: 


FRENCH MEASURES 





ist Range. | 2d Range. 

FRAMMO. 2002 cccccccccccccces 1,549m. | 2,603m. 
Angle of fire...........0-+++ 2° 48 feet | 3° 40 feat 
Point of meanimpact...... meters | ineters 

** below target.......- 0, 88 

** at its left.........-. me 0.145 0.867 
Horizontal dispersion..... 1. 80 3.9 
Vertical dispersion........ 1. 70 | 
Dispersion in range...---- 45. 0 | 85.0 
Horizontal mean error... 0.433 | 1.1 
Vertical mean error.. 0. 54 | 
Mean error in range-. eecees 14. 6 | 314 


(N. B. 


Loading.—The loading, atthe Krupp trials, 
was done by hand and followed the same rou- 
tine as with any other Krupp breech-loading 
gun of the same caliber. 

Charges. Velovity and Penetration.—The 8- 
e.m. (3.2-inch) caliber gun (September 1876), 
fired a 6.8 kilogram (15.0 pound) projectile 
with 1.5 kilograms (3.3 pounds) charge of pris- 
matic powder. 

(6.1-inch) caliber gun (26th 


to accuracy, were not yet satisfactory as to/ June, 1878), and May 1879,fired weighted shot, 


finding for the first time, or following any 
object shot at; and later on, it was decided to 
pierce in the front plate and above the guns. 
a peep-hole of the form of a double truncated 
cone, whose throat was just above the center 
of the ball-head. 

In this peep-hole was placed a pivoting bar 
about one meter (3.28 feet) long, turning about 
aballand socket joint at the throat of the 
peep-hole, and arranged to always remain 
parallel to the axis of the gun; at its frontend 
was a sight fixed to the pivoting ball; and at 
its rear a movable eye-piece, allowing the 
pointsman to make the proper correction for 
drift and for error in elevation. 

Owing to the absence of recoil, the points- 
man could always remain at the pointing bar, 
and fire the gun himself, even sitting upon it 
during the fire (as now proposed bv its con- 
structor); in this way the gun could be fired 


2.8 calibers length, 39.5 kilograms (87.1 pounds) 
weight with 6.5 kilograms (14.3 pounds) 7-chan- 
neled prismatic powder. 

The latter should theoretically give about 
480 meters (1,756) feet initial velocity,and should 
enable the shot to penetrate 21-¢.m. (8.0) inches 
of single wrought-iron plate at its muzzle, or 
about 13.0-c.m. (5,0) inches at 2,000 meters 
(6.562. feet. 

Recoil, Noise, and Smoke inside the Casement. 
—The accuracy of shooting, as just shown, 


proves the recoil of the piece during fire to} 


have been so slight as to almost be inapprecia- 
ble; it was even stated by Krupp’s engineers 
that copper coins placed upon the piece by 
some of the foreign officers present were not 
even shaken off its rounded upper surtace dur- 
ing its fire. Major Geldern-Egmond ex- 
pressly states that he was within the case- 
mate, not only while its piece was fired, but 


bar are 25;miles of water, and, westward, the 
| nearest land is 12 miles distant. 


ENGLISH MEASURES. 


3d Range. ist Range. 2nd Range. t1 Range. 
3.355m, 5. 082 feet 6.770 feet 1 015 feet 
6° 52 feet 2° 48 feet 3° 40 feet 52 
meters 
34 inches 
83.7 6 inches 34 inches 33 inches 
6. 0 5.9 feet 12.8 feet 19.7 feet 
67 feet 
52.0 148 fee* 279 feet 171 feet 
1.7 17 inches 43 inches 67 inehes 
2. inches 
11.4 48 feet 103 feet 37 feet 


The wind was blowing across the range with a velocity of 4.16 meters per second.) 


Under these circumstances the sea at this 
bar was always more cr less heavy and fre- 
quently dangerous, and any constructive 
work was attended with difficulty. The bar 
itself was compact sand and gravel, and, at 
high tide, had 26 feet of water over it at the 
site of the proposed light-house. Various 
plans were suggested for securing the desired 
foundation, among these the towing of a cais- 
son into position by enormous camels, or 
floats. 

In the early part of this year proposals were 
advertised for by the Fifth Light-house Dis- 
trict, andthe sucecssful bidder was the firm 
of Anderson & Barr, of New York, the work to 
be done upon plans submitted with their pro- 
posal. 

The general design is shown in the illustra- 
tion; in plan the foundation was first a 
wooden caisson 364 feet square and 10} feet 
deep, then a circular cast-iron shell, 35 feet in 
| diameter filled with concrete, and terminating 
in a bell-top 6 feet l inch high and 40 feet in 
diameter. The cutting-edge of the caisson as 
sunk was 53 feet below mean tide, or about 34 
feet below the surface of the shoal. ‘lhe total 
height from cutting-edge to top of the iron 
bell was 83 feet 6 inches. 

The caisson differed little in its construction 
from similar structures ; it was made unusual- 
ly tight against air and water pressure by the 
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|the wooden caisson with three complete rings, 

or 18 feet 3 inches of iron, in place on it, was 
|towed to the shoal by powerful tugs. Before 
starting however the cylinder was partly 
filled with concrete so as to draw 16 feet of 
water, The depth of water on the shoal at 
high tide, as already mentioned, was 26 feet 
and the caisson and rings together measured 
28 feet 7 inches high. 


As soon as the caisson was over its final 
position on the bar, it was immediately filled 
with water by the pumps on the tug boats, 
and allowed to settle to the bottom. This 
precaution was necessary to prevent the heavy 
seas from tossing it about and thumping the 
eaisson on the bottom. When sunk, two more 
rings, or 12 feet 2 inches of iron, were bolted 
in place, and stone, broken for concrete, was 
put inside as additional ballast, and the water 
' was finally pumped out. The loose stone was 
|then shifted from one side to the other, the 
| cement and sand added and the concrete reg- 
‘ularly mixed and rammed in place. In mak- 
| ing this concrete the proportions were, one 





use of tongue and grooved flooring and layers 4 inches high, and horizontally four co a nor- part Alsen’s Portland cement, two parts sand 


of tarred roofing paper placed between the | 


sets of roof timbers. 


and the working shaft of 4 feet diameter. 

The cast-iron shell was provided by the 
government. The main plates were 6 feet 1 
inch high, 1} inches thick, and in width 
spanned an angle of 10° with a radius of 173 
feet. The flanges, which surrounded the 
plates on four sides, were 1} inches thick and 
6 inches deep from out to out. The bottom 
section, or tier of plates, had a lip 1} inches 
deep, setting into the timber of the caisson. 
The bolt-holes were 1 inches in diameter and 
were spaced, vertically, five to a plate 6 feet 


mal plate widih. The bell-top of the founda- | 
t3 inches; it was provided 
with several openings called ‘‘cellar-win- 
dows,’’ mooring-rings, ete. 

Work was commenced by the contractors on 
May 25, 1885, at Lewes, Del., about 20 miles 
from the site of the provosed light-house. 
About July Ist the hull of an old steamboat. 
300 feet long and 38 feet beam, was towed to} 
the spot and well secured by six heavy 
anchors. On this boat was all the air-com- 
pressing plant, the quarters for the men, 
pumps, supplies of material and a boom- 
jerrick with a reach of 40 feet. On July 5th, 


|and three parts broken stone. More concrete 


The plan shows the| tion cylinder was 1} inches thick and curved | was then mixed on the deck of the large huik 
arrangement of timbers, the blowing out pipes | to afradius of 7 feet 5 


before referred to, and transferred into the 
eaisson by the large derrick. 

As soon as sufficient concrete was in place 
to overcome all flotation in the structure and 
resist the lifting effect of the air-pressure, 
the water in the working chamber was ex 
| pelled by compressed air. This work was 
commenced on July 24th. At this time the 
'sand under the action of the tidal currents and 
waves had scoured out from under the cutting 
edge to the extent of from 5 to 10 feet, at cer- 
| tain points and the caisson was out of level 6 ft. 
inits width. After the men got to work the in- 
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side of the caisson was levelled by cutting out 
under the high sides and the structure sunk to 
a depth of 18 feet, the sand being discharged 
into the iron shell to serve as a counter-bal- 
ance to the increasd upward pressure. Sink- 
ing was then stopped, the air pressure re- 
moved, and the sand taken out and replaced 
by concrete. fron rings had of course been 
added as the caisson sunk. On August 17th, 
the air-pressure was put on again and the 
caisson settled still further until, on August 
asth, the cutting-edge had reached the deepest 
point considered necessary, the iron-work was 
then carried up to the required height and 
completed on September 16th. 

During the time of sinking the caisson, sev- 
eral days had been lost by stormy weather; at 
one time the mooring of the hulk had been 
broken and the supply vessels had frequently 
been driven away by bad seas. The inside 
bracing of timber shown inside the iron shell, 
was not used in fact, as the cylinder was stiff 
enough without it. The hulk usually lay 
alongside the cylinder separated by a spring 
fender fastened to the sides of the hulk. 

This work was done under Major D. P. 
Heap, U. 8S. A., Engineer-Secretary of the 
Light House Board; the offleer in immediate 
charge was Capt. J. C. Mallery, U. 8S. Engi- 
neers, 5th. Light House District. The cost of 
these foundations, exclusive of the iron, was 
$38,900, the iron-work cost about $7000 more. 
Work was carried on day and night with a 
force of about 45 men, and the contractors re- 
ceived the highest praise from the government 
officials for their successful and expeditious 
work under unusually difficult circumstances. 
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Local Attraction in Land Surveying. 


Written for ENGINEERING NEws, 


BY J. O, BAKER, C. E., PROF, OF CIVIL ENG,., UNIVERSITY 
OF ILLINOIS, 


It is very common to hear the remark that 
the common compass could not be used be- 
cause of local attraction. 1t is well known 
that there are many localities in which the 
needle is deflected by the attraction of iron, 
ete; but the object of this article is to show 
that no matter how much the local deflection, 
the common compass can be made to giye as 
accurate results as though there was no such 
disturbing influence. ; 

This method of using the compass seems not 
to be either understood or practiced by sur- 
veyors generally; and this even though the 
essential features of the method are given, 
rather obscurely, perhaps, in a book which is 
very generally used, ‘ Gillespies’ Land Sur- 
veying,’’ page 143. This is the more surpris- 
ing when it is known that instead of using the 
simple compass in this very easy way, the 
complicated, expensive, and it is believed, less 
accurate, solar compass has been employed. 
The much maligned magnetic compass is an 
instrument capable of much greater precision 
than it is generally credited with; with the 
solar campass the case is nearly reversed. 


Case I.— When onty the areais wanted.— Place 
the compass at each corner of the field in suc- 
cession and determine the bearing of the two 
ines meeting in each station. Call the sight 
made in the direction in which the surveyer 

oes around the field a fore-sight, and that 
made in an opposite direction a back-sight, 
keep oue end of the box front on fore-sights 
and the other end front on back-sights; but, 
if one sight of the compass consists of a slit 
and the other of a hair, the same end must 
necessarily be kept next to the eye, therefore 
read the letters from one end of the needle for 
fore-sights, and from the opposite end for 
back-sights, and the degrees from the same 
end. When all the bearings have been taken, 
the record will be similar to the first three 
columns of the following table, with the ex- 
ception of the small figures written above 
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each bearing which will be explained pre- 
sently. 





Station. Back Sight. Fore Sight, Correction. 
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Owing to changes in the declination, it is not | 
probable that every fore-sight will agree with 
its corresponding back-sight. However, ifthe 
two bearings at any station have been taken 
ina short time of each other, the notes may 
be corrected so as to wholly eliminate the ef- | 
fect of any change of the needle. 

Since the assumption is that only the area is 
required, it is immaterial where we commence 
to correct the angles. Therefore we may as- 
sume the bearings taken at any station, say 
N, are correct. The Sack-sight from the next 
station, say Q, (it is immaterial whether the 
angles are connected in the order in which 
they were surveyed or not), differs from the 
fore-sight from N by 40’, therfore the bearings 
at @ are in errror 40’, to correct which we 
may conceive that the needle should be moved 
40’ in a direction from the north toward the 
east, i. e., in the direction in which the hands 
of a watch move. It makes no difference, 
in this matter, whether we consider N, F£, S 
and JW in their true relations or in their re- 
versed position, as given by the face of the 
compass. We will assume them to be in their 
true relations; and briefly say that the cor- 
rection at @ is 40’ forward. This is the cor- 
rection which is to be applied to the fore- 
sight at Q, and is written in the column 
headed ‘‘ correction.’”’ ‘The corrected fore- 
sight from Q is 80° 30’; the back-sight from S 
should agree with this, but there is a differ- 
ence of 25’. Therefore the correction at S is 
25’ backward; and the corrected fore-sight is 
46°10’. The corrections and corrected angles 
for the other stations are formed in a similar 
manner, and the corrected bearings written 
above the observed value, as in the table. 

The agreement of the last corrected fore- 
sight with the first corrected back-sightis a 
valuable check on the accuracy of the work, 
asa rule, this difference should not exceed 
five or ten minutes. 


Case IL When the area and also the true 
bearings are desired.—The case requires one of 
two things, either1: That several successive 
back-sights shall agree with their correspon- 
ding fore-sight before either have been con- 
nected ; or 2, that there shall be a true merid- 
ian which can be connected with acorner of 
the field by lines whose bearings are to be 
found as those of the boundary lines. In the 
first instance, it may safely be assumed that, 
since a number of the fore-sights and back- 
sights agree, there has been no change in the 
middle between those stations; therefore the 
observed bearings may be assumed to be the 
true bearings. Having some of the correct 
bearings, if there are any stations at which 
the back-sight and fore-sights do not agree, 
they may be corrected as in Case I. 

If the declination is not set off on the com- 
pass, it may be applied as a correction to 
those stations at which the back and fore- 
sights corresponded as above. and the correc- 
tion carried on to those stations at which a 
difference wis found. 

In the second instance as above, the true 
bearings of the several lines can be found in 
succession beginning at the meridian. The 
| following example will illustrate this method 
Zis not a corner of the field buta point on a 
known meridian; the line Z ( is-run to deter 
mine the declination at Q, a corner of the field, 
Allofthe remaining stations are corners of 
the field. 
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Stations. Back Sights. Fore Sights. Corrections 
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Notice that the first two lines of the above 


| ee 
record are preliminary to the survey of the 


field, and are required only to find the declin- 
ation at @. Having found the declination or 
correction at (@, the bearings are corrected -as 
in the previous case. The back-sight from @ 
to U5’ fromthe fore-sight at l’ to Q, which 
shows that there was an error or inaccuracy 
of 5’ in reading the angles. 

Undoubtedly the method of correcting with 
a meridian as just explained, is more exact 
than the previous method, although the latter 
is more convenient and shorter and is the one 
which will generally be used in practice. 
However if the bearings show local attraction 
at a number of stations the first method of 
Case II cannot be applied while the second 
will give strictly correct results whatever the 
number of stations at which local attraction 
exists or whatever its amount. 

The back-sights should always be taken, 
although it may be nearly certain that no 
local attraction exists, for this is a check 
against possible local deflection of the needle, 
and also against errors in reading the needle, 

Sourcrs or Error.—The error of, compass 
work may be grouped in one of the fol- 
lowing classes: Ist. Instrumental errors. 
2nd. Instrument or flag-pole not being set at 
the right place. 3rd. Errors of chaining. The 
first have been discussed already.+ The second 
are small and easily remedied. The flag-pole 
should be set vertical; but, as a precaution, 
sight as low on it as possible. 

The instrumental errors are due either to 
lack of adjustment, or to errors in the prac- 
tice. In using any instrument, it is a good 
rule to adjust it carefully in all particulars 
and then use it in such a way as to eliminate 
any residual errors of adjustment, or, in other 
words, adjust it carefully and then use it as 
though it were not adjusted. In using a com- 
pass, guard against errors of coincidence of 
magnetic and geometrical axes of the needle, 
and also of straightness of needle, by reading 
always the same end of the needle. Sighting 
nearly horizontal will reduce the possibility 
of error due to lack of perfectness in the a‘d- 
justment of the levels. 

To guard against the possibility (1) That the 
magnetic axis of the needle may not coincide 
with its geometric axis. (2) That the zero of 
the vernier may not coincide with the line of 
sight, and (3,) errors in straightness of the 
needle determine the declination by setting 
the compass upon atrue meridian, sighting 
along it, and then moving the vernier until 
the needle reads zero. This also provides 
against errors in charts or tables giving the 
declination. and also against changes in 
the declination since the chart wus made. 
This observation should be made about 10 a. 
M.,oré6é Pp. M.,asthen the effect of the daily 
variation is nearly zero. 

It is very important that the three sources 
of error just mentioned should be eliminated. 
For one of these reasons the hearing of a line 
as read by several instruments at the same 
time and place, and by the same person will 
often differ 10 to 15 minutes. Foran example 
of five instruments which differed 20 minutes, 
see the Fifth Annual Report of the Ohio 
Society of Surveyors and Civil Engineers, page 
71; the same page gives an account of four in- 
struments which differed 31 minutes. Notice 
that these instruments were read at the same 
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time and place, but by different men. On 
page 74 of the above report, is an account of 
six needles, made as nearly alike as possible; 
specially for the purpose, read under identi- 
cally the same conditions in every respect, 
which differed ten minutes. In all work in 
which the location of a line is to be deter- 
mined by its recorded bearing, the above pre- 
caution is exceedingly important. 

The writer believes that we shall never be 
able to follow all the eccentricities of the vari-} 
ation of the declination, but he also believes | 
that the method of using the compass here ad- 
vocated, together with the precautions men- 
tioned above, is practically independent of = 
such variations. 

The most common error in the practice is 
reading N. for S., ete., and 28° for 32°, ete. 
The only check or remedy is carefulness. Af- 
ter the needle has come torest, it should be 
tapped gently to destroy the effect of any ad- 
hesion to the pivot. 

Limits oF Preciston.—The error of taking a 
bearing is made up of the error of sighting, of 
sluggishness of the needle, and error of read- 
ing the needle. The last is the greatest. 
With a compass graduated to half degree, the 
angles can be estimated to the nearest five 
minutes, in which the maximum error of a 
bearing should not exceed ten minutes. The 
average probable error of a bearing for a class 
of ten, as deduced from the error in closing the 
angles around a field, was 1.64 minutes. That 
the average probable error is 1.6 minutes 
show that bearings can be read certainly to 
the nearest five minutes. For the purpose of 
this record, the same men read the bearing of 
a flag-pole at one,twoand three hundred paces, 
with probable errors of 2%, 34 and 3} minutes 
respectively, the sun and wind being in the 
observer’s face while sighting. This would 
seem to indicate that, under favorable circum- 
stances, the probable error of a bearing 
should be less than two minutes, and under 
unfavorable conditions it may be more than 
three minut*s. The angular error of closing 
a tield 1s equal to the square root of twice the 
number of the sides, multiplied by the error 
of a single bearing. 

The error of an area found by compass sur- 
veying is made up of the error of chaining, of 
reading the bearings, and of computations. 
Land surveyors in actual practice, find that 
the chaming as ordinarily done is much the 
greatest source of error. With proper care 
the error of chaining should be much less than 
the error of the bearings. Since one in fifty- 
seven X corresponds to 1°, the above maxi- 
mum error of 10 minutes corresponds to an 
error of one in three hundred and forty-four 
and the probable error of 1.64 corresponds 
to one in two thousand, which is greater than 
that of chaining under the same conditions. 
Since the computations are self-checking at 
every step. there is little probability of any 
blunder in this part of the work; and as the 
work may be carried to any desired number of 
decimals, the inaccuracies of the computations 


ean be made much less than those of the field 
work; therefore we conclude that the ac- 
curacy of the area depends mainly upon the 
accuracy of reading the needle. An area 
found by compass surveying should be true to 
within three or four thousand. 

BALANCING THE WorK.— When the angles are 
measured as above, an answer can be given to 
the question, which is frequently asked, viz :— 
How great a difference between the sums of 
the + and — latitude and departure is admis 
sible ? 

Let C =the linear error of closing due to the 
chaining: Cis equal to the perimeter of the 
tield (= P) divided by the distance (= d) in 
which the error of chaining is a unit, that is 

athe 
Ct=— 


d 
Let A =the linear error due to the mieasure- 


ment vf the angles. The difference between 
the last fore-sight and the first back-sight is 
the angular error of measuring the angles; 
we will assume this difference to be in minutes 
and represent it bya. It cannot be known 
how thiserror occurred; whether it occurred 
all in one sight, whether it occurred equally 
among the sides, or among the sides in pro- 
portion to their length. But, as the last is 
most probable, and also as it gains the largest 
linear error in closing, we will assume the 
error a to have occurred among the sides in 
proportion to their lengths. Hence to reduce 
a to its linear equivalent, we must multiply it 
by the length ofthe perimeter (= P) and divide 
it by the distance at which a unit subtendsan 
angle of one miuute, or 


P 3aP 
A=>a—= nearly. 

3438 10,000 
Let £ = the total error, i. e. the error due to 
chaining and measuring the angles. Notice 
that the actual error E, is the hypothenuse ofa 
right angled triangle of which the differences 
of the latitudes and departures are the other | 
sides. Hence, if 1 =the difference of the + 
and — latitudes, and D = the same for the de- 

partures, E= / D*? + L?. 

By the theory of <aionba Ri we know that 


E=VJ A? Foe (= oi +(=*)- 


‘fl a 

PY fig 
ad? 19 

Equating these two values of FE, we get 


a? 
12000000 
We may simplify the matter a little further 
by finding a relation between Dand JL. As- 
sume that the sum of the latitude = n times 
the sum of the departures, n is easily deter- 
mined from the computations, or it can be 
estimated in thefield or from the plot with 
sufficient accuracy. From the theory of prob- 
abilities, we know that L = ./7, D, then the 
i: 
om + a 


above formula becomes 
a? 12000000 ) 


To illustrate the method of applying this let 
us assume, that, in surveying a field whose 
perimeter is ten chains the difference between 
the first back-sight and the last fore-sight was 
10’; we willalso assume that the conditions 
were such that we might expect an error of 1 in 
2000 in chaining. The above formula then 
becomes, 


nearly. 


D? +L? = P? 


a? 


a? 


D2? +L? =(1+n) O*= P®f 


~ + 


Dt+L= *[ (——) + 


12 

ip 
—— = ,00086, or (1+) D* = P? + 
12000000 
=,00086 chains. 


If the field is twice as long north and south 
as east and west, then n= 2, and D=.017 
chains or 1.7links. This shows that the error 
in the departures should be about 1.7 links. 
The error in the latitudes should be 1.7 /; = 


1.7./7 = 2.4 links. Results much greater than 
these show anerror in the work other than 
the usual inaccuracy. 

Finally, by reversing the problem, knowing 
the error of closing the angle, and the errors 
in balancing the latitudes and departures, we 
may reverse the above formule and compute 
the error of chaining. 

The writer does not wish to be under- 
stood as advocating that the compass is the 
best instrument for land surveying, or that it 
is sufficiently exact; he only wishes to call at- 
tention to a better method of using an instru- 
ment that is not without merits, but which 
can never become an instrument of the high- 
est precision. 
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Submarine Explosions. 


in connection with the late exhibition of 
the power of explosive compounds at Flood 
Rock, a brief description of the methods 
adopted in testing the efficiency of submarine 
mining powders may be of interest to our 
readers. 

‘The material used in this sketch is derived 
|from the report of Gen. Henry L. Abbot on 
“Experiments and Investigations in developing 


a System of Submarine Mines for defending 


the harbors of the United States ;” it was pub- 
lished as No. 23 of the Professional Papers of 
the Engineer Corps of the U. S. A. Gen. 
Abbot himself has been engaged in testing al! 
the explosives used at the Hell Gate Improve- 

; ment, and the apparatus to be described was 
employed in that conneccion. 

In testing the efficiency of torpedoes against 
war-ships, doubtless, the simplest, most prac- 
tieal and satisfactory conclusions could be ar- 
rived at by exploding them against the sides 
of an actual modern war-vessel. But as the 
; United States had none of her own available 
and could not borrow from foreign nations for 
such purpose, it became necessary to devise 
some other method. 

The first requirement was a device for pre- 
cisely measuring and recording the force 
transmitted through the fluid, and in this way 
establish a basis by which the relative merits 
of different explosives could be compared. 
The pressure-gauge, suggested by Maj. W. 
Wade and devised by General Rodman in 1851, 
was practically adopted for this purpose, but 
with material improvements and changes. 
General Rodman used a hollow cylinder of 
iron, and an indenting tool acting upon a piece 
of copper to measure the intensity of the ex- 
plosive force of gunpowder burned in a can- 
non. In 1869, Capt. Wm. H. Noble, of the 
Royal Artillery, substitute] for the indenting 
tool a small copper cylinder to be compressed 
in the direction of its length by a movable 
piston ; this was called the ‘* Crusher Gauge.”’ 
To determine the pressure and form ascale for 
interpreting the mechanical work done by the 
powder, similar copper cylinders were at first 
subjected to the action of a testing machine, 
in which, by a slow motion, the specimen was 
compressed by known forces. But in 1865, 
Prof. Wm. H. Bartlett, of the U. S. Military 
Academy, criticised this method of comparing 
results, upon the ground that it ignored ‘the 
distinction between the measure for intensity 
and that for its work.’’ 

The real difficulty, however, seemed to lie 
in the ignorance of the laws which connect 
the intensity of copper resistance and of gas 
elasticity with the plug penetration. In 1869, 
General Abbot, as executive officer of the 
Board of Engineers, was called upon to pre- 
pare a dynamometer for measuring the force 
of sub-aqueous explosions,equul in power to the 
destruction of large vessels; and while the 
general method above indicated, seemed the 
most feasible plan, two difficulties presented 
themselves, one mechanical, the other mathe- 
matical. 

The mechanica! troubles were to exclude the 
water, or neutralize its effects, when the Rod- 
man gauge was submerged to, say, 100 feet; to 
prevent the hammering motion of the piston, 
which occasioned the secondary cuts observed 
by Major King, and to increase the delicacy 
of the record, so that the apparatus would 
register much smaller intensities of action 
than those developed in the bore of a cannon. 

The mathematical problem consisted in de- 
ducing from the mechanical work done by the 
explosion, as registered by the apparatus, a 
correct knowledge of the destructive power 
developed. 

The mechanical difficulties were overcome 
as shown in Fig. 3. The water is excluded by 
a stout rubber cap held in place by a rubber 
band fitting in the groove 4; and should any 
accidental leak occur, its effect was neutralized 
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by cutting the base of the piston by four 
planes (B Fig. 4) parallel to the axis, so as to 
allowithe water to pass freely around it. Tu pre- 
yent}hammering of the piston, a clutch (C) was 
attached to its base in such manner that the 
piston could pass freely downward, but is ef- 
fectually prevented from returning by the 
clutch (C)} engaging in the screw threads in 
the interior of the cylinder. To secure the 
requisite sensitiveness, cylinders of lead were 








had to bestudied so that corrections could 


be made. 


As illustrating the effect of time, we take from 


a long table published, the behavior of a §, 
inch lead cylinder, originally one inch long; 
1,000 pounds pressure was applied as rapidly 
as possible and the shortened length was 
0.736 inches; the same weight applied through 
two minutes reduced the length to 0.567 inches. 


In the second case the same pressure was re- | 


employed to register the work of explosion as | applied to the same lead and kept steadily on 


transmitted. To further extend the scale, 
three different sizes of piston were adopted, 
having sectional areas of 0.10€, 0.385 and 0.785 
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Hing Apparatus A’ 


Apparatus used in Testing Submarine Explosives at Willet’s Point, Long Island 


square inches. 
mediate size, has been abandoned. 

The lead cylinders were all made at one 
time, for an extended series of experiments, 
from carefully selected original manufac- 
turer’s pig. They were formed by casting and 
compression, @ small hole being left in the die 
to allow the surplus lead to escape. Five sizes 
of these cylindrical leads were adopted and 
designated for convenience by their diameters, 


as follows :— 
fés Lead; length, 1.006 inches; diameter, 0.75 inches. 
Be ss 100 “ 2 0.60 ry 
| Wee rm 1003 “ . 0.50 = 
is oa) “ 0,799 ad oe 0.40 7 
as = 0,601 =“ = 0.30 _ 


To measure the compression in these cyl- 
inders, use was made ofa standard scale, with 
one fixed and a sliding contact piece, reading 
by a vernier to one-thousandth of an inch. 

The interpretation of the lead compression 
induced by an explosion required careful con- 
sideration. Without entering into the subject 
as deeply as has Gen. Abbot in his report, we 
will simply outline his line of investigation 
and the results. In the course of his experi- 
ments, made at Rock Island Arsenal, General 
Abbot satisfied himself that in using lead cyl- 
inders, a marked variation occurred by the 
shortening, or varying tbe time of applying 
the pressure, or by continuing it. This wasa 


difficulty that could not be avoided so its law 
e 


it for the two minutes. 


Since 1872 the No. 2, or inter- 


To meet this difficulty 
of time in lead cylinders Gen. Abbott pro- 
posed to place several pressure gauges, con- 
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taining leads of different dimensions, under 
identical -circumstances respecting a sub- 
aqueous explosion, and by so doing to obtain 
exactly corresponding compressions due to @ 
given impulse; and by varying the area of the 
pistons, other corresponding series could be 


secured, the data thus admiting of many checks | 


and thorough analysis. Acting upon this 


idea, a careful scale was made with a tes‘ing | 
machine, to serve for purposes of preliminary | 


comparison. In this scale the pressures rise, 
by 100 pounds, from 100 pounds to4,000 pounds, 
and the diameters ot the leads ran from , to 
7g inches. At100 pounds, a § lead shortened 
0.002 inches; a ,4; lead, 0.004 inches; a ,, lead, 
0.002 inches, and 4, lead remained intact. At 
1,000 pounds, the shortening, taken in the 
same sequence, was 0.430, 0.431, 0.288, 0.127 in., 
and for the ,%, lead, 0.016 inches. At 2,000 
pounds, they ran, 0.486, 0.590, 0.618 0.461 and 
0.204. At 4,000 pounds, commencing with the 
iw» lead, the cylinders shortened, 0.657, 0.762, 
0.709 and 0.530. 

Actual experiment, however, proved that the 
relative compressions made by the testing 
machine—requiring 30 to 60 seconds to effect— 
bore no simple relation to those produced 
by sub-aqueus explosions. 
was then successfully devised to eliminate this 


Special apparatus | 
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the next consideration was to devise an appa- 
ratus for holding several of these instruments 
rigidly in certain known positions with regard 
to the center of the exploding charge, and at 
variable but known depths below the surface. 
This device is shown in the Ring apparatus 
(Figs. 1 and 2), which is the same in principle 
as that devised by Major Kingin 1865. It con- 
sisted of a stout wrought iron ring, made 
strong enough to resist the strains to which 
it was to be subjected; attachments for the 
gauges; charge attachment; a buoy and wire 
connecting rope. Four sizes of rings were 
used, 3, 4, and 8 feet in diameter. They 
were made of the best wrought iron in the 
market, and the first three sizes were 14 inches 
thick and 44 inches wide; the 8-foot ring was 
only for exceptional purposes and was 1 by 
4} inches, in order to reduce the weight to the 
|supporting power ofthe buoy designed for 5- 
feet rings. 

The six gauge sockets (Fig. 3) were set in 
shallow seats cut 60° apart, and were secured 
by gibs and keys, as shown. ‘The supporting 
straps (e), and attachments (c) for the charge 
of explosive, are sufficiently well illustrated 
without any further description ; they were also 
secured by gibs and keys. The bottom attach- 
ment (e) was simply for a guard-rope in case 


», 


(of accident. 


} . 
| The 


buoy (Fig. 1) was made of 8, inch 
wrought-iron, it was cylindrical in form, 2 feet 
in diameter, and 6 feetin height. The bottom 
cone was 1 foot high. andin it § inchiron was 
jused. At its vertex was a gauge-socket, (¢) 
‘and attachment for the wire rope, 1-inch in 
diameter. The buffer (i) shown at the upper 
end of the rope, was made of five vulcanized 
| rubber rings, each 1-inch thick ; this latter ap- 
|pliance was exceedingly useful when heavy 
;charges were used. The displacement of the 
| buoy was 1,300 pounds, and the weight of the 
‘buoy, with rope and attachments, was 656 
}pounds. The 4-foot ring without attachments 
weighed 301 pounds, the 5-foot ring 381 pounds, 
and the 3-foot, 231 pounds. The ring attach- 
ments, with large gauges, 232 pounds and 
the small gauges 205 pounds. The seale 
painted on the side of the buoy is to enable 
the submergence of the charge to be known. 
The six sockets with gauges in them (/ Fig.2) 
were arranged as shown on the ring; in 
addition another gauge g was put in the apex 
of the buoy, and others still could be arran-ed 
between the ring and the buoy. The case of 
explosive (d) to be tested is lashed in the 
center of the ring by galvanized iron lashings 
usually, and is fired by electricity. 
This is the ap) aratus used in the government 
tests. The usual physical phenomena con- 
nected with sub-aqueous explosions are inter- 
esting as detailed in the report. Sound is 


| deadened to a surprising degree by water over 


the charge; and one pound of dynamite ex- 
ploded 3 feet below the surface will produce a 
locally much louder sound than 500 pounds 
submerged 20 feet when fired. Fish are pe- 
culiarly sensitive to a submarine explosion, 
and a five pound charge of dynamite will cause 
Manhaden to leap out of the water ata distance 
|of several hundred yards. A general charac- 
|teristic of smail and deeply sub-merged 
| charges of quick acting explosive mixtures, is, 
| that at the instant of detonation,and before any 
|disturbance of the surface water is visible, 
three sharp sounds are heard resembling raps 
'on a hard surface. These sounds are not 
|echoes but impulses, and there are really more 
though the ear fails to detect them. It has 
been noted that a buoy floating vertically over 
|a large torpedo is always thrown ujward in 
advance of the water jet, and is carried to a 
much greater height than the spray; and it is 
also a fact that fragments of a torpedo, unless 
acted upon by a high wind, always fall within 
afew feetof the explosion. As yegards the 
dimensions of columns of water thrown into 
air by the explosion of atorpedo, the following 
figures give some idea of the height and 
lateral effect :—100 pound of dynamite No. 1, 
fired 5 feet under water in water 10 feet deep, 
will produce a column 340 feet high and 35 feet 
base-diameter ; the same charge submerged 12 
feet in water 21 feet deep, will make a column 
270 feet high and 60 feet base-diameter; 200 
| pounds flred in water 19 feet deep, with charge 
on bottom, will throw a column 81 feet high 
and 80 feet in bed-diameter, and 500 pounds 
submerged 13 feet in 20 feet of water produced 
acolumn 105 feet high and 100 feet base-di- 
ameter. These figures are deduced from in- 
stantaneous photographs. From observations 
taken at the time of the Hallet’s Point explo- 
sion, in 1876, General Abbot found than in the 





time element in reducing a scale, and ratios 
of interpretation accurately fixed. 
With the form ofdynamometerthus adopted, 


i drift formation of Long Island the explosion 
of 50,000 pounds of dynamite produced an 
earth tremor that travelled 13} miles at the 
| rate of 5,300 feet per second. 
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CLUBBING ARRANGEMENTS. 


1886. 


The “ subseription season” for the most 
American Magazines is close at hand, and inquiries as 
to our proposed clubbing arrangements are being 
made. Webeg leave to announce, therefore, that on 


and after JANUARY 1, 1886, the subscription price of |* 


ENGINEERING News willbe $5.00 per year: until that | 
date the price and clubbing rates with other publica- 
tions will remain as given below. 

We are now planning such improvements in ENat- 


NEERING News, and negotiating for special work to be | 
done during the coming year, as will cost double any | 


possible increase of income from subscriptions: the 


long notice of change which we here give enables | 


nearly, if not all, 
present rates. 
journal which will acknowledge no superior in the 
world, and we feel so confident of the support of 


present subscribers to renew at 


our present patrons that we have no hesitation in ven- | 


turing on the greatly increased expense necessary to 
earry out our programme. 

If an English engineering journal, 
pages of advertisements and twenty four of reading | 
matter sells for $10, why may not an American journal | 
of equal merit sell for at least half as much. 


In order to accommodate such of our subscribers as | 


r| used was there expended in splitting the rock 
he following terms until January 1, 1886: We will send | 


may wish to subseribe for other periodicals, we offe 


to any address ENGINEERING NEWs at regular subscrip- | 


tion price, $4.00 andthe following at the additional 
prices given: 


Atlantic Monthly 3.1 $1.00 
Century Magazine..................- << ae 4.00 
Harper's Magazine os “ee 4.00 
Harper’s Weekly 3.: 4.00 
Harper’s Bazar Ba! 4.00 
Harper’s Young People (weekly) 6 2.00 
Popular Science Monthly............- . a 5.00 
St. Nicholas Magazine 2.55 3.00 
North Ameriean Review..-.........-..- x 5.00 
Cassell’s Magazine of Art 3. 3.50 
Cassell’s Family Magazine 2 1,50 


The Century Magazine commences its year with the | 


November Number; Harper’s 
with the December Number. 
new these Magazines in October and November. 
Subscribers to other publications clubbed with Ener- 
NEFRING NEws, must notify those “other publications” 
direct, of change of address during the year. 
have transmitted for the year’s subscription and had 


Magazine commences 


the subscriber’s name and address properly entered on | 


he clubbing lists, our connection with the transaction 
ceases entirely. Our margin of five cents on each sub- 
secriber does not allow for much extra experse in time 
and postage and stationary. 


popular | 


We intend eventually to publish aclass | 


earrying fifty | 


| 
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AccorDING to the press reports of that city 
the intermittent system of the London water 
supply is to be discontinued, with all its in- 
conveniences, in a part of the Metropolis, at 
least. The New River Company, which fur- 
nishes the whole of the City of London with 
water, excepting a small portion at Norton 
Folgate, have signified their willingness to 
-lay on a continuous supply to all houses, if 
/requested to do so by the Commissioners of 
Sewers. The other companies are now being 
petitioned to follow suit, but with little pros- 
pect. of success as long as private corporations 
‘control the supply, says the Sanitary World, 

A very short time ago, an engine-driver on 
the Midlands Railway, of England, was caught 
by the projecting net of a ‘‘ mail-bag catcher ”’ 
on a passing “ post-office van” and killed. 
The accident was due purely to the very 
clumsy device used by our English brethern 
for receiving and discharging mail-bags from 
running trains. 

Instead of a pivoted bar and hook on the 
passing ear and the simple wooden ‘holder 
by the side of the track, as used on American 

|railways, the Eaglish practice is to hinge to 
| the side of the car a stout rope net strength- 
ened by leathern bands and attached to an 
iron frame that can be doubled up against the 
ear when notin use. The net is lowered by a 
handle connected with a balance weight, ete., 
in the car. The mail-bag is hung up at the 
station from a projecting arm on a post, and 
is struck into the net by a Y-shaped thong 
on the car. Instead of simply throwing the 
mail-bags from the ear, a fixed net at the 
station and a complicated arrangement of 
“revolving lever arms,’’ counter-weights, ete., 
is employed to get rid of them. 

| It is not astonishing to read, in this connec- 
| tion, that the net-frame is frequently doubled 
| up or swept away by collision with bridges or 
other structures, and that the mail-bags are 
sometimes ripped open and their contents 
| badly demoralized. When will our friends 
across the sea abandon their practice of 

‘using sledges to crack egg-shells ? 
<ssiililtates ese 


Flood Rock. 


A personal visit to Flood Rock at an excep- 
| tionally low tide, shows that very considerable 
| ‘* surface blasting ’’ will be required to reduce 
| the shattered rock to manageable proportions. 
This is especially true on the end towards 
Blackwells Island, where we measured un- 
broken rock equalin volume to at least 50 tons, 
or over three times the lifting capacity of the 
most powerful dredges to be used under the 
most favorable circumstances. 

The natural stratification of the rock lies 
almost exactly parallel to the north and south 
| galleries as driven; and as far as the surface 
|indications point, the force of the explosives 


|into deep and rather thick slices that are so 
| wedged in that considerable extra work will be 
‘necessary to dislodge and further break them 
up across the cleavage. The Nigger Head is 
|}undoubtedly shattered, but is also in large 
fragments and it is admitted that more powder 
must be used upon it before dredging is pos- 
| sible. 
| Atthe Ward’s Island end of the reef, there 
was comparatively little solid rock in the roof 
and the overlying boulders are dislodged and 
deposited in ridges as reported by the divers: 
at certain points in that end of the reef craters 
| appear where the surface material has gone 
down into some lower cavity. 

What lies below the exterior crust of broken 
rock can as yetonly be surmised ; it is however 
natural to suppose that the lower rock is the 
more shattered as being nearest to the full 
force of the explosion. 

Speculating upon the results from. a miner’s 
stand-point, there is strong grounds for doubt- 
ing the wisdom of locating the main galleries 


parallel to the 5 ehaittthontton of tke rock and 
the cross galleries at right angles to it. In 
tunnel driving the most efficient work and 
rapid progress is expected from a diagonal 
attack, and this end could readily have been 
attained at Flood Rock by a different arrange- 
ment of the gallery-plan. The same volume 
of explosive in the final blast would have ex- 
erted a greater rending force upon the rock. 
when disposed in diagonal drill-holes than 
when stowed away in holes running with the 
lay of the rock or at right angles to this strati- 
fication; it is evident that in the one case the 
resulting effect would be what miners call a 
‘‘gun,”’ and in the other case the rock must 
be broken twice across its grain. 

We make this comment simply from what 
we saw on the occasion of our visit anid 
from our impressions at the time; what con- 
trolling conditions may have existed to bring 
about the plan followed are outside of our 
knowledge. We trust that a subject so impor- 
tant to engineers will be fully discussed by 
those who have the exact data upon which to 
base sound conclusions. In this respect, exist- 
ing government reports upon this improye- 
ment are provokingly terse and vague. 

= — 


The Proposed Trial of Automatic Freight-car 
Brakes at Burlington, Iowa 


The Master Car Builders have appointed a 
committee on automatic freight-car brakes, 
which invites the manufacturers of such 
brakes to a competitive test to be held at Bur- 
lington, Iowa, December 14th, 1885, and May 
14th, 1886. 

The Chairman of this committee is the 
Master Car Builder of the Chicago Burlington 
& Quincy R. R., a road that has 120 freight ears 
equipped with the Westinghouse brake, and 
some of the provisions are decidedly interest- 
ing; as each brake company will furnish 
fitted with its device 50, 28 or 30 foot box cars 
of 40,000 pounds capacity, delivering the same 
to the committee free of charge, on the C. B. 
& Q. R. R., on or before December 7th, and 
leave them there till after May 14th. 

As $10 per’‘month would be a fair charge per 
ear this item amounts to over $5000. 

No brakes will be allowed on the éngines, 
and hand brakes only on the tenders. Me- 
chanical appliances for operating the car 
brakes from the engine or tank will be allowed, 
thatis, air pumps or dynamos can be used,but 
any system of brakes that relies on the retard- 
ing action of the engine is ruled out, and this 
entirely without regard to the cost of the ap- 
pliance. and it is well known that some appli- 
ances in use cost twice as much as others. 

Between the December and May trials the 
trains and equipments will be kept in use on 
the lines of the C. B. &Q., with no mileage 
paid, and lasily, unless three competitors ap- 
pear, there will be no trial. 

It is unfortunate that so important a ques- 
tion as that of automatic freight-car brakes 
snould be environed with such discouraging 
conditions. At first sight it looks as if the 
Chairman of the committee had been careful 
only of the interests of the road he repre- 
sents, but though the plan looks like gratui- 
tously adding 150 cars to the equipment of the 
C. B. & Q., for six months at a time when all 
cars are likely to be employed and most roads 
have not a superabundance of cars in good 
repair, it may be doubted if the C. B. & Q. 
would greatly profit by the projectif it was 
earried out. 

= — I — 


The Manchester Ship Canal. 


From a late prospectus issued by the Man- 
chester Ship Canal Co., we make the following 
extracts relating to this important undertak- 
ing now chartered by the English Parliament. 

The total stock will be £8,000,000, divided 
into shares of £10 each. The canal itself will 
conveniently serve a district govering an area 
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of 7,500 square miles with a population of 7,000- 
000. Ships of the heaviest tonnage will be en- 
abled to trade direct with Manchester, with- 
out the delay of transhipment or breaking of 


bulk. Vessels can safely navigate the canal | 


ataspeea of five miles per hour, and the 
journey from the entrance at Eastham to Man- 
chester is estimated at eight hours, less time 
than it now takes to send goods from ship to 
railin Liverpool and thence to Manchester. 
The maximum dues to be levied on ships are 
the same as now charged at Liverpool, and 
the maximum canal tolls and dock-rates are 
fixed by the act at one-half the existing rates 
by railway or canal to Manchester and one- 
half the dock and town dues now charged on 
goods at Liverpool. Asan example, a saving 
of 7s, 6d, per ton on raw cotton bound to Man- 
chester would be effected over present rates. 

The probable cost of working the canal is 
set down at £2,000 per mile, or £70,000 for the 
entire conal; the working of the docks would 
bring the total cost of maintenance, etc. to 
£104,000 per year. The prospectus figures that 
a traffic of only 3,000,000 tons annually would 
furnish a net income of £709,000, and a much 
larger tonnage is expected. They figure also 
that in seven years from the opening of the 
canal the traffic will amount to 9,649,316 tons, 
giving a net income of £1,571,905. 

The physical features of the scheme include 
an entrance at Eastham, near Liverpool, on 
the Cheshire shure of the Mersey, and a ter- 
minus in Manchester, The distance is 35 miles 
andthe minimum depth of water will be 26 feet, 
and the width ample to allow twe vessels to 
pass at any point. Comparing it with the 
Suez and Amsterdam canals it would stand: 
MEE aca eons ke 26 feet deep 72 feet bot. width 
Amsterdam.. 23 ‘ ~~ mer 6S 
Manchester.. 26 ‘ ~~. ia -_ 


The level of the docks at Manchester, which 
are 60} feet above ordinary tide level, will be 
reached by four sets of locks. These locks will 
admit the largest merchant steamer afloat. 

Each set of locks comprises (a) a large dock, 
550 feet by 60 feet; [b] a smaller lock, 300 feet 
by 40 feet for ordinary vessels, and [c] one lock, 
100 feet by 20 feet for small. coasters and 
barges ; these locks can all be worked together 
by hydraulic power, and vessels can be passed 
in 15 minutes. 

Careful gauging of the rivers Irwell and 
Mersey, which will be diverted into the upper 
reaches of the canal, show that there will be 
more than sufficient water for all purposes. 
The estimates include large docks at Man- 
chester, Salford,and Warrington, with a water 
area of 85$ acres and containing four miles of 
quays. There will also be a mile of quay space 
on the ship canal in addition to wharves at 
many places along the line, 
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British Pounds. 





There is some curious interest, of no real 
importance to us, about the antiquated associa- 
tion of British pounds. 

The Arabians in the Middle Ages formed the 
connecting link between ancient and modern 
civilization, and after the Western World had 
been overwhelmed by barbarism it received 
arts and sciences at their hands. It was from 
the Arabians that European nations received 
decimal arithmetic with what we still call 
Arabic figures; also algebra, as the Arabic 
derivation of the name reminds us, and the 
Greek geometry of Euclid was introduced to 
the West of Europe by means of an Arabic 
translation. The pile of weights which con- 
stituted the old standard of France was said to 
have been sent to the Emperor Charlemagne 
by Haroun al-Raschid, the illustrious Caliph 
of Bagdad. Charlemagne’s pound weight has 
been called Tirre esterlin, and was divided into 
12 ounces, 8 of these ounces made a mare, and 
2 mares, or 16 ounces, made the old com- 
mercial unit of France established some cen- 






























emperor established a monetary system start- 
ing from his pound weight of silver and divid- 
ing it into 20 solidi, and each solidus into 12 
denaria, one of which was of the weight of 32 
wheat-corns. The name sterling applied to 
this unit is explained to mean that it was 
adopted by the Austrasian Franks, sometimes 
called Esterlings, while people further west 
continued to use a unit of 24 wheat-corns. 
Charlemagne’s monetary system (though with 
a slightly different pound unit) was at length 
adopted in England and Scotland. Perhaps 
that is the reason why John Bull does not like 
the frane system to-day. Though his coinage 
has been frequently debased, he still adheres 
to £-s-d fur libra, solidus and denarius, and he 
still calls his money sterling. 

English monetary and commercial units 
were formerly closely related, as may be seen 
from the oft-quoted statute of 1266, which de- 
clares that ‘‘an English penny, called a ster- 
ling, round and without any clipping, shall 


weigh thirty-two wheat-corns in the midst of | 


the ear; and twenty pence do make an ounce 
and twelve ounces a pound; and eight pounds 
do make a gallon of wine, and eight gallons 


of wine do make a bushel, which is the eighth | 


part of a quarter;” also from the ancient 


plaining that “every pound of money and of 


and measures bave been changed many times 
since then. Our present commercial unit is 
accounted for as follows by the late H. W. 


ards: ‘ The pound avoirdupois was evidently 
taken from the old French commercial pound 


of sixteen ounces, which was used in many 


why some Englishmen to-day, prefer it to an 
international unit of weight. 


- a - 
Near Grenoble, France. 


Le Genie Civil, of October 10th, contains an 
ual unsupported length near Grenoble, France. 
cement quarries on Mt. Jalla to such a point 
at the foot of the mountain that ordinary 
tramways can convey them to the kilns. 


The material to be extracted is a cement 


taken from a thick bed of argilaceous and 


about 1,430 feet above thé} city of Grenobie 
the principle vein making an angle of 15 
with a vertical and is nearly 15 feet thick. 


the season of the year. 


employment of this system of transport. 


turies later than Charlemagne’s reign. The | There are two fixed cables, each 1,968 feet 


treatise of weights and measures of 1304 ex- | 


medicines consists only of twenty shillings 
weight: but the pound of all other things con- | 
sists of twenty-five shillings.’’ British weights | 


Chrisholm, who was the Warden of the Stand- | 


parts of France.’’ Perhaps that is the reason | 
Cable Transportation at the Mt. Jalla Mines, | 


article describing an arial cable road of unus- | 


It is used in transporting the products of the 


rock, called calcaire de la Porte de Paris; it is 


bituminous limestone; is of a black color, of 
very fine grain and econchoidal fracture. The 
quarry lies near the top of a mountain risiag 


Twenty stages of drifts have been driven, each 
about 114 feet high and separated from each 
other bya floor of the same thickness. The 
main gallery is about 1,333 feet above the 
kilns, and the rock extracted from above this 
level are passed down to it through vertical 
shafts, and that from below lifted by elevators 
operated by water or by steam according to 


On leaving the main gallery the product 
passes about 2,700 feet to the edge of an al- 
most sheer precipice 984 feet deep, at the foot 
of which are the kilns. It is at this point that 
the cable road is built, the yertical distance 
between the point of departure of the cables 
and the anchorage below being 1,017 feet, and 
the horizontal distance, 1,558 feet. Between 
these two points the ground is such that it is 
simply impossible to establish any communi- 
eation by highway or railroad, and an aerial 
cable road naturally suggested itself. But in 
this case the length of unsupported cable and 
the load carried exceed by far the previous 
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|long, and made of steel wire rope 0.045m. (1} 
inches) in diameter and placed 10 feet apart: 
the total weight of these cables is about 13,200 

|pounds. ‘These fixed cables are anchored in 

| the rock above, and at theirlower ends are at- 
tached to powerful geared wheels by which 
the necessary tension may be secured. 

Originally, the two suspended boxes, or cars, 
| were connected by a cable of 18mm. (,’, inches) 

diameter, which passed over a brake-pully at 

‘the starting point above, and was of such 
length that when one of the boxes was at the 
'top the other was at the bottom point; a full 
| box thus deseending on one of the main cables 
; pulled up the other end of the cable and with 
\it the empty car running on the second cable. 
| The disadvantages of this method were soon 
lappparent; for the connecting cable, which 
| weighed 1,320 pounds, acted as a drag during 
| one-half the length of the run and as a motor 
during the other balf. And under the load 
| due this extra cable the main lines took a very 

accentuated and variable curve, causing great 
irregularity in the movements of the Joads and 

sudden changes of tension in the connecting 

;cable. Numerous accidents and the rapid 

wearing of the cables and brake-wheel re- 

sulted from these conditions. 

To remedy these serious evils, the connect- 
jing cable was balanced.by uniting the cars by 
another cable of like length and dimensions. 
This now endless cable passed over large in- 
clined pullies above and below; the upper 
| pulley was fixed in a stout framework, ani the 
lower one was attached to a heavily weighted 
ear running on four wheels on an inclined 
track about 66 feet long, the balance car as- 
| cending or descending this track as the ten- 
‘sion increased or diminished. With this ar- 
rangement a load could be raised up the in- 
cline, when occassion demanded it, equalling 
| four-tenths the weight of the descending load. 

The cable-car is loaded above by running 
under ashute into which the cars from the 
mine dump their loads; when the car arrives 
jat the bottom of the incline it discharged its 
contents into bins, arranged with loading 
shutes, by letting fall the bottom of the car, 
which 1s hinged for this purpose. 

Each car, or box, had a capacity of 0.9 cubic 
metres (31.77 cubie feet,) and the descending 
load in one car was 2,200 pounds. The run- 
ning pullies on the cars, car attachments and 
iall metallic parts, excepting the cables, 
weighed 18,700 pounds. The velocity of move- 
ment in the cars was about 20 feet per second 
and the car made the ascent in 1} minutes. 
The complete trip, including the loading and 
discharge, was made in three minutes. This 
plant was capable of handling from 264,000 to 
330,000 pounds of rock in a day of twelve hours. 
The total evst of the plant, not including ma- 
sonry and timber framing, was 15,500 franes, 
or, say, $3,100, or about 9 cents per pound of 
the metallle portion. This system was built 
in 1874, by Brenier & Co., of Grenoble, and has 
been working with great regularity and satis- 
faction ever since, and other cable roads of 
similar design have lately been built in the 
same region. 








Wells in Sandy Soil. 





$$ 


Chief Engineer Thevenst, of France, has 
according to the Annales des ponts et chaussees, 
made some interesting investigations relating 
to the amount of water delivered by wells in 
sandy water-bearing soil. It was proven that 
the amount delivered is proportional to the 
head, or height of pressure and the diameter 
of the pipe. The latter fact tends to show that 
the length of the lower edge of the tube influ- 
ences the flow of water rather than the entire 
end area of the well. M. Thevenst closed up 
the end of the pipe by a plate, leaving only a 
narrow annular space for the entrance of 
water. This did not decrease the discharge 

| but rather increased it a little. Surprising as 
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this result is, at first, it is explained by the 
fact that when the entire end of the tube is 
open, sand is easily forced up inside the tube ; 
but with the plate added by M. Thevenst this 
evil is prevented to a large extent. 


mE 


German Rules for the Consumption of Water. 


The Germen Association of Gas and Water | 


Works, at their last annual meeting, adopted 
resolutions for the determination of a more 
accurate base of calculating the consumption 
of waterin cities and towns. They first as- 
sumed that it was incorrect to base such calcu- 
lation simply upon a certain quantity per 
head of population, as the climate, usual 
style of buildings, occupation and pecuniary 
condition of the consumer, ete., had a decided 
influence upon the amount used. 
ciation adopted the following allowances as 
more equitable. 


A:— Private Hovses. 
U: 8 GAL, 
1.—Consumption in dwellings per single occu- 
pant per single day. 
For drinking, cooking and cleaning 
b.—Eor washing 
2.— Water-closet 
3.—Pissoir, for each 10feet of sprinkling pipe... 
4.—Baths. 
a.—tubs 
b.—Shower-bath 
5.—Garden; for each hot day and for each 
10 square feet of area wetted once 
6.— Yards; same as above 
7.—Paths; do. 
O.-— ne Borne GF Ci ies. ccccescccvcocscececevss : 


a. 6.9 
3 to 4.6 
1.5401.7 
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105.8 
6 to9 


0.5 
0.5 
0.5 
18.0 
3.0 
60.5 


9.—One Smaller Domestic Animal. 
10.—Cleaning one Carriage, ..--.+.ceceereeeeneees ae 


B:— Pusuic BUILDINGs. 


1.—Srhools: one pupil one day 
2.—Military Barracks; a,for one man..-..--- . 
», for one horse 
3.—Hospitals, for ONE POLSON... ...-e. se eeee eres 
4.— Hotels. 7 eS fs 
5.—Baths, for each tub and shower bath.....--- 
6.— Wash-houses, for each 200 pounds of 
elothing 
7.—Butchers, for each animal killed........---- 
8.— Markets, for each 10 square feet and 
each market day 
9,— Railroad Stations, water for one locomotive 
7200 to 9600 


12.0 

30 to 45 
30 

151 


92 
92 to 120 


C :—STREETS. 


1.—Sprinkling of Streets, for each 10 square feet of 
area watered. 
=~ Paved GLOW o<0.on ccd cees cccese sdcese ssesee 
b.—Macadamized streets 
2.—Public Parks. for each 10square feet ouce 
watered and one hot day . 
3.—Public Fountains, flowing constantly, dai 
4. Public Pissoirs, for 10 feet of sprinkling 
pipe and one hour PORES Tae 


ly 
183 
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PERSONAL. 


At the Congregational Church, Great Bar- 
rington, Mass. 
the Rev. Evarts Scudder, Minnre Rose Mac 
Lean and Ne son P. Lewis. 

Mrs Lewis is a daughter of the late Edwin 
W. Mac Lean of Great Barrington, and Mr. 
Lewis is an engineer engaged on the extension 
of the Brooklyn Water Works. 


Percival Roserts, JR., of the Pencoyd Iron 
Works, Philadelphia, Pa., will be married on 
November 11, to Miss Bessye Wolcott Fro- 
thingham. 


Civi ENGINEER CHARLES H. McKEE has re- 
signed his position in the Delaware and Hud- 
son railroad engineer corps and accepted one 
with O’Brien & Rogers, to take personal charge 
of the tunnel near King’s bridge on the New 
Croton acqueduct. 


Lorenzo M. Davis, a civil engineer of this 


city, was last heard of a year ago, at the head | 


of the Columbia river, where he had just com- 
pleted a section ot the Canadian Pacific road. 
As Indian outbreaks have been numerous on 


The Asso- | 


6.0 | 


| tion. 


Wasserversorgung | 


Wednesday, October, 21, by} 


ENGINEERING NEWS AND 


| the Canadian border, his friends fear the 
| worst. He is the son of L. Davis of this city, 

and has awifein Salt Lake City.—New Bed- 
| ford, October, 26. 


Gen. GeorGE Brinton McCLe ian, died at 
| his home, at Orange, N.J., on Oct. 29, of neu- 
ralgia of the heart. Gen. McClellan was born 
jin Philadelphia, Pa., on December 3, 1826; he 
was the son of Dr. George McClellan, famous 
|in medical circles and one of the founders of 
| the Jefferson Medical College. After training 
under private tutors, George B. McClellan 
| entered the University of Pennsylvania in 1840, 
}and remained there two years until, in June, 
1842, he entered the Military Academy at West 
| Point. He graduated second in a large class 
|in 1846, and was almost immediately sent to 
| Mexico and participated in the seige of Vera 
| Cruz; then he passed through the battles end- 
ing in the capture of the City of Mexico and 
|returned to duty at West Point in June, 1848, 
| with the brevet of captain obtained for gallant 
| conduct on the field. 


He remained at the Academy until 1851, do- 
‘ing much good work as an instructor; in the 
| year last named he was ordered to assist in 
| the construction of Fort Delaware, and later 
| was engaged inthe governmertsurveys forthe 
| Pacific railways until 1854. Being appointed 
|a Captain in the First Cavalry, he was soon 
| after detailed to report upon the Conduct of 
|the Crimean War, then raging, and, in con- 
junction with Majors Delafield and Mordecai, 
‘he published his report under the title of 


'‘*The Armies of Europe;” it was a clear and 


“e 


|manly statement of what they saw, and the 


work was everywhere received with com- 
'mendations. In Jan., 1857,Captain McClellan 
resigned from the army and at once became 
Chief Engineer of the Illinois Central R. R., 
with his office in Chicago, and in a short tlme 
was made yice president of the same corpora- 
In 1860 he resigned his position on the 
Illinois Central to assume the Presidency of 
ithe Ohio & Mississippi R. R., and held this 
latter position when the War of the Rebellion 
| broke out. 


The war record of Gen. McClellan is a por- 
tion of our national history, and we will not 
repeat it here with his triumphs, great popu- 
larity and his after disappointments, due 
mainly to political intrigues, It is sufficient 
to say that he was an unsuccessful candidate 
for Chief Magistrate of the United States, re- 
ceiving 1,800,000 votes for that office. After 
|four years spent in Europe, Gen. McClellan 
was made Superintendent of the Stevens 
Floating Battery, at Hoboken, and undertook 
to carry out the ideas of the man who ex- 
pended $2,500,000 on this huge engine of de- 
struction. After 1871 he was appointed Chief 
| Engineer of the Department o: Docks and 
| Piers in New York, and held this position 
until 1873. In 1880 Gen. McClellan was elected 
Governor of New Jersey by a handsome ma- 
| jority, and his administration was marked by 
}abilitvand common sense. In person, Gen. 
| McClellan was 5 feet 8 inches in height, broad 
| shouldered, with a large neck, and handsome, 
| well-set head; he was muscular, andin his ear 

lier days noted for great strength; his eyes 
| were gray and clear, and in manner he was 
courteous and affable. 
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THE United States preduces about 21 per 
cent. of allthe pig iron, 27 per cent. of all the 
steel and 25 per cent. of all the coal produced 
in the world. In the production of these 
commodities Great Britain is the only country 
that leads her. In the case of steel the lead is 
very slight, and ina few years the two coun- 
tries will have exchanged places. The most 
of this great progress in the United States has 
been made within the last twenty-five years, 
during which period Protection has been the 
steady policy of the Government. 





OctToBER 31, 1885 


Liverpool Engineering Society. 


The ninth meeting of the current session 
was held at the Royal Institution, Colquitt 
| street, on Wednesday evening, October 14th - 
Mr. W. E. Mills, president, in the chair, 4 
paper by Mr. Peter Evans, on the “ Applica- 
tion of Compressed Air to Warehouse Require- 
ments,” was read by theauthor. After giving 
a general description of the hoisting machin- 
ery at the Boundary street warehouses of the 
Warehouse Owners’ Company, Limited, in- 
cluding a description of the engine and boiler 
house, with air compressors, air mains, re- 
ceivers and connections to power hoists, the 
author described the system of cooling and 
improving cereals, and also of elevating and 
distributing same by means of compressed air. 
He then compared the first cost and working 
expenses of the different systems of transmit- 
ting the power for working the hoists, and 
showed the economy of compressed air in the 
cease under consideration. The application of 
compressed air for refrigerating purposes was 
next dealt with, and he showed how ware- 
house cellars might be made valuable as 
stores for dead meat by exhausting into them 
the air after it had done its work in the hoists, 
the air on expansion producing an intensely 
cold, but pure, atmosphere. In conclusion he 
poiuted out the great demand for a reliable 
compressed air-power meter, by which con- 
sumers could be charged for the amount of 
power actually used. 


CORRESPONDENCE. 


New York, Oct. 28, 1885. 

EpItToR ENGINEERING News:—In your issue of Octo- 
ber 24th, you say of the proposed dredging at Flood 
Rock:—"If the dredging ot broken rock is to cost $6.38 
per cubic yard, in the present work, we must say that 
we can hardly see where the economy of the system 
adopted at Flood Rock comesin. We understood that 
it was cheaper to dredge than to exeavate in the gal- 
leries; but the average price of tunnel excavation, ina 
very similar rock in the new Croton Aqueduct, is only 
$6.54 per cubic yard, on the Brown, Howard contract, 
and the section is practically the same. If the dredg- 
ing alone is to add about $1,250,000 tothe cost of the 
improvement it might have been cheaper after all to 
have robbed the pillars somewhat more and likewise 
to have thinned the roof.” 


The reports of the Chief of U. 8. Eugineers seem to 
show, as quoted below, that the cost of excavation at 
Flood Roek was decidedly greater than you have as- 
sumed. 





1882 


1883 1884 
p.646 | p. 533 p. 690 


Lineal feet of Headings. 
Cubie yds. of Rock in place 
excavated. 


19,976.58 29,108.9 23,180.9 


61,298.21 70,349.9 | 79,349.9 





The appropriations have been for years ending June 
30th, as follows: 


1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 


$ 22,393.19 
31,799.78 
9,734.70 
87,635.91 
135,135.05 
163.649.49 
205,041.63 
161,894,02 
19,633.86 


(Expenditure to date.) 


655,389.75 
817,283.77 
836,917.63 


Neglecting the quantities for 1884 as evidently con- 


taining a misprint, we have: 
Cost per cubie yard, $10.69 
a ee oe 11.63 
32.80 
40.64 
3.07 
3.5 
82.9 
94.5 


Cost per lineal foot, 
Cubic yards per foot run, 


Area in square feet 


That a considerable factor in this expense was due to 
pumping water cannot be doubted, and that any fur- 
ther work, being enlargement. would cost less is also 
apparent. But as dredging in this locality may be as- 
sumed to be at least one-fourth cheaper than in 1%77. 
there was a reasonuble anticipation that the blasted 
rock could be lifted for, $3.60 per yard, and it is sub- 
mitted that the engineers in charge displayed gcod 
judgmentin prefering dredging to the risk of congres- 
sional appropriations. 
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Breakages of Axles on German Railroads. 





Every year statistics are published by the 
Verein Deutscher Eisenbahn-Verwaltungen as 
to the breakages of axles which have taken 
place on the various railways whose manage- 
ments are connected with the above society. 
Some of the figures for 1884 are as follows: The 
returns from 45 railways give the number of 
proken axles as: 


On locomotives 35 axles (in 1883 the number was 19 
On tenders 28 axles (in 1883 the number was 35 
On Passenger carriages ‘axles (in 1883 the num- 
DOT WAS. +. cece ec ee cere cece eeneeceerene geeeeeeneees 3 
On goods trucks 96 axles (in 1883 the num- 
DOT WAS. --- ee cece ccc cee cece eer eeee een ceseeeenesees 10 
Total ..--- +--+ eee eee eee 16: axles (in 1883 the 
total WAB-..- eee eee en cee eee eee e ne eeeeeeees - -152 


As concerns the season during which these 
breakages took place or were discovered, it is 
stuted that 85 took place in summer, (April to 
September), and 77 in the winter, so that in 
1884, as in former years, no influence of severe 
weather can betraced. The time during which 
the axles had been in use averaged 14 years 11} 
months on the locomotives, as against 14 years 
8 months in the previous year; 19 years 2 
months on the tenders,’ as against 14 years 8 
months in the previous year; and on the car- 
riages 17 years 14 months, as against 15 years 
in the previous year. The average life of the 
axles thus shows a decided increase as against 
former years. The figures given, showing 
the average mileage of the axles broken in 1884, 
indicate a considerable increase as against 
the former year. The maximum distances re 
corded are in the cases of a driving-axle ofa 
locomotive, made of wrought-iron, which has 


‘run 902,757 km.; an axle on a tender, which 


ran 655,168 km. (material not stated), and an 
axle pn a truck, which ran 563,494 km. Of the 
162 broken axles, 103 were of iron and 59 were 
of steel. 

Arranging the broken axles according to 
their ages, itresultsthat noiron axle broke dur- 
ing the first 10 years, but 16 steel axles did 
break ; 44 iron and 25 steel axles broke from the 
tenth to the twentieth year ;28 iron and six steel 
axles broke from the twentieth to the twenty- 
fifth year; over 25 years there were only iron 
axles broken. The oldest iron axle was 32 
years old; the oldest steel axle was 25 years 
9; months. The causes of breakage are given 
as in 34 cases owing to faults in the material, 
or 21 per cent.: of these there were 28 cases of 
iron axles, in 39 cases, or 24 per cent., the 
breakages were owing to old flaws, of which 
many might have been detected by proper ex- 
amination. The number of axles found to 
have flaws in them, and which were changed, 
owing to inspection in the sheds or elsewhere, 
is returned by 33 railways as 1756, compared to 
1480 in the preceding year. Of these 1638 were 
of iron, and 118 were of steel. 


EOE 


Forth Bridge Railway. 


The following is the tenth quarterly report 
of inspection by Major-General Hutchinson, 
R. E., and Major Marindin, R. E., of the 
works in progress for the construction of the 
bridge over the River Forth. 


Railway Department, Board of Trade 
I, Whitehall, London, 8. W. 
September 8, 1885. 

Sir.—We have the honor to report, for the informa- 
tion of the Board of Trade, that in compliance with the 
instructions contained in the order of October 26, 1882 

t. 10,354), and in aecordance with the provisions of the 
Forth Bridge Railway Act of 1882, we have made our 
tenth quarterly inspection of the works in progress for 
the construction of the bridge over the River Forth at 
Queensferry. 

These works have progressed satisfactorily since our 
last inspection at the end of May, and the following is a 
short description of the works executed during the 
last quarter, and their state at the present time. 


TEMPORARY WoRKs, 


At South Queensferry.—An extension of No. 2 shop is | judicious advertisiag. 


in progress. The new machinery includes two lathes; 
two surfacing machines; one emery grinder for bed- 


plates; twelve hydraulie presses; four winches, wind- | never feel dull times. 
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ing engine, and gear; hydraulic engine and gear tor | The Tay Viaduct. 
lifting the viaduct girders: two multiple drills and | 
several rivetting machines. among which are two large! At the recent meeting of the British Associ- 
——o siyetting —~e es Wiis ation Mr. Crawford Barlow read a paper on 
d neh Garrie— 1¢ Iron staying betwee ne piers Te xe U2 : : : 
h»s been finished ; it cove sisi ten than mA nai | the Tay V laduct, which is aon constructed 
ally intended. Additional hydraulie power has been | 2 the side of, and 63 feet distant from, the 
supplied for rivetting the permanent work. | Tay Bridge, which was destroyed in Decem- 
At North Queensferry.—Timber staging has been | ber, 1879. Its total length is 3,600 yards; the 
placed between the main piers for the erection of the | 
horizontal tubes and the north cross girder. The ap- 
pliances for lifting the viaduct girders are now in use. | 


number of spans is 85, varying from 50 feet to 
230 feet in length; the greatest height of rails 
above high water is 83 feet, and at the navi- 
gable channel in the middle of the river there 
At South Queensferry.—The two south main piers are | is a clear headway of 77 feet for shipping. 
finished, and the north-east pier isall but completed.| [he southern or Fife end of the Viaduct 
The temporary work in connection with the tilted cais-| wy as . S 7 See 
son forthe north-west pier is all completed, and by | : onsists of four arches of 50 feet —— with 
dredging away the mud at the south side of the eais- | their abutments and piers, all built of brick. 
son, it is being drawn over towards the vertical: it has | In plan this arching is wider atthe southern 
already moved 3-inches in this direction, and it is|than at the northern end, to accommodate a 
hoped that the caisson will be shortly pumped out and | junction of the Newport branch with the main 
floated. Six spans of the viaduct girders have been |}. 
erected and are ready for lifting: the seventh is nearly line. 
ready, The northern or Dundee end consists of 
At Inch Garvie.—The bedplates of the north-east and | seven spans over the Dundee esplanade and 
north-west main piers have been rivetted up and fixed | jts proposed extension, the first two spans of 
in their final positions. which are wrought-iron skew-arches, to suit 
The south-east caisson has been sunk to its final 7 , 
level, the cutting edge being 64 feet 9 inches below the direction of the intended esplanade, and 
mean tide level; the air chamber has been filled with | the remaining are girders on brick piers and 
concrete and the air-locks removed; the filling in with | cast-iron columns. 
conerete above the airchamber is proceeding, and has The central portion of the viaduct, over the 
now reached the level of 14 feet below mean tide level. | tiga) water, has 74 spans, consisting of 
The south-west (and last) of the caissons was launched 3 : ; one 
on May 29th, and floated into position on Julv 16th: wrought-iron girders resting on piers. The 
since this, sinking has been continued, and the caisson | Cylinder foundations of the piers are con- 
has already been lowered 8 feet into the rock; the fill-| structed of wrought-iron caissons, with the 
ing in with concrete above the roof of the air chamber exception of a few which are of cast-iron, up 


is in progress, and has now reached a height of 33 feet aaa aaa aes 2 Pee 
above the cutting odes. to low water level, lined with brickwork and 


At North Queensferry.—All four main piers are com- filled with concrete, above which is a brick 
pleted, the lower bedplates fixed on three of them, and | shaft also filled with concrete; the diameter 
that forthe fourth (the south-east pier) is now being | of their bases varies from ten feet to twenty- 
erected. The horizontal tubes between the north and three feet, according to the spans. Except in 
south main piers, which tubes form part of the canti- Sow ennas where ie te ment with. the evylin- 
lever, have nearly all been placed in position, and will & Tow Cases Where FOCK Is Met With, the cylin 
be rivetted as soon as the rivetting machines are | ders are sunk toa depth between twenty feet 
erected; preparations are also being made for com- | and thirty feet below the bed of the river, so 
mencing the erection of the upper bedplate and skew- | as to be out of reach cf the scouring action of 


back for the north-west pier. . . | the tide; and before building the upper part 
The cantilever and viaduct piers remain at the same 


level asin May last, but as the lifting of the girders they are tested with a weight of thinty-4hres 
was commenced on August 25th, and the whole five | Per cent. more than the maximum load which 
spans have now been raised 3 feet the building of the|can come upon them. At the top of the cylin- 
piers will be again at once proceeded with. ders and above high water is astrong connect- 
——— ing piece, eight feet high, and nearly as wide 

About 215,250 cubic feet of granite have been delivered | #8 the diameter of the cylinders, constructed 
up to date, of which 232,400 cubie feet have been set;| f cast-iron girders, wrought-iron ties, brick- 
about 82,360 cubic yards of concrete and rubble masonry | Work and concrete. Above this is the wrought- 
are in position, and 13,750 tons of cement have been | iron superstructure or shaft of the piers, con- 


used. All the bedplates, upper and lower. for the) sisting of two octagonal shafts rising from 
twelve main piers are either erected or ready for 


enti each cylinder, and attached to the same by 

The eight skewbacks for the North and South Queens- | !ong bolts; these shafts are joined together 
ferry piers are in course of construction, the two for | near the top of the pier by a semicircular arch 
North Queensferry north east and north west piers | forming at the top one structure. The whole 
scaieiinn cr tele. while the other six are in var-| i, constructed of wrought-iron plates riveted 

es of progress. - . ” — 

The horizontal tubes between the main piers at North together, with 7 hannel, tee and angle on : 
and South Queensferry are ready for erection, and, as The dimensions of the girders are very 
above stated, two are in position. About 160 lineal feet | various and are as follows: 
of those for Inch Garvie have been drilled. 

About 575 lineal feet of vertical columns, 1,330 lineal 


PERMANENT WORK. 








11 spans with 245 feet girders 


feet of diagonal struts, and 700 lineal feet of curved ; “ a “ 
lower members have been drilled. 13 me 145 
About 2,000 lineal feet of the lattice girder tension 21 ye 129 
members of the cantilevers including the top members a “ = 
between the vertical columns at North and South 1 . 56 


Queensferry, are ready for erection. Good progress ‘ 
has also been made with the junctions of these top| The thirteen large spans are near the 


members with those of the cantilevers outside the | middle of the river; each of these consists of 
piers. a pair of hog-backed girders, the rails being 


12,790 tons of steel have been delivered, exclusive of | Jaidq between and at the bottom of them. The 
2,390 tons for the viaduct spans. ' ; 


Pls avennge namber of sum melee? duster the rest of the spans, twenty-four on the south 
last three months has been about 2,200, side and thirty-seven on the north side, are 
In conclusior., we are glad to be able to report that | constructed with four rectangular girders (the 
good progress appears to have teen made in all depart- | outer ones being the girders of the old bridge) 
ments of the work during the past quarter, and that, so | on the top of which the rails are laid. 
far as our inspection enables us to form an opinion, the : : ; 
quality of the work maintains its high character. The flooring is corrugated _ form through- 
We have, &c., out, and on each side of the viaduct is a 
C. 8. HutcurNson, Major-General, R.E. | wrought-iron lattice-work parapet, five feet 
F. A. MARINDIN, Major. high above rail level. 
The Assistant Secretary, The Act of Parliament authorizing this 
Raiwey Dopartasnt, Board of Trase. undertaking was obtained in 1881, and the 
works were commenced in 1882. 


Some call it luck ; others say it was business| The present state of the work is as follows: 
ability. It was neither. It was shrewd and The southern and northern ends are com- 
pleted to the level of the railway, and at the 
central portion, or viaduct proper, fifty-eight 
Tue man who advortises in dull times will} piers have their cylinders sunk, twenty-nine 
piers have their wrought-iron shafts erected, 


RR 
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and ten spans have the girders in position and 
are completed to the railway level. The 
girders and flooring for each of the thirteen 
large spans are being built entire on a staging 


ENGINEERING NEWS AND 


reading of the micrometer is interpreted by a 
table which is sent out with the instrument. 
The horizontal distance of the object being 
thus ascertained, its heightis easily determined 


at the south end of the viaduct, and arrange-| by the movable telescope turned in a vertical 
ments are being made by which they will be) circle, the altitude being simply the product 
floated out and placed in position on the cyl- of the horizontal distance by the natural tan- 
inders, and then raised hydraulically to their | gent of the vertical angle observed. The two 
proper position, the wrought-iron shafts of | straight-edges, as their position shifts over the 


the piers being built up at the same time. 

All the wrought-iron and steel required for 
the work is carefully tested, the tests being 
that the wrought-iron must be capable of 
bearing a tensile strain of twenty-two tons per 
square inch, with an extension of6.25 per cent. 
in a length of eight inches, and the steel 
twenty-seven tons per square inch, with an ex- 
tension of 15 per cent. 

In carrying this work into execution a great 
amount of plant has been required, and a 
number of ingenious machinesand clever con- 
trivances for the better execution of the work 
and the saving of labor have been devised and 
brought into operation by the contractors, 
Messrs. Wm. Arrol & Co. 


I 


Surveying Instruments, 


A curious surveying instrument is described 
in the Builder, which is capable, not only of 
measuring the heights as well as the horizon- 
tal distances of various objects from a single 
station, but plots automatically on a board 
fixed to the stand of the instrument the exact 
position of the points under observation, at 
any desired scale. This wonderful instrument, 
which is theinvention ef Professor Cerebotani, 
of the University of Verona, consists es- 
sentially of two telescopes, one fixed and the 
other movable, carried at the opposite ends of 
a strong steel bar. Intaking observations the 
instrument is placed with this bar in a perfectly 
horizontal position, and both telescopes are 
then directed upon a given object. Of course, 
only things in the some horizontal plane with 
the telescope can be seen through both of them 
at once, and if the object whose position is to 
be ascertained is above or below this plane, a 
point at the proper distance above or below it 
is first observed. It is evident that when both 
telescopes are trained upon the given point, 
two lines passing through their axes will inter- 
sect in that point, and will form, with the line 
of the steel supporting bar, atriangle, the base 
of which is the length of the bar. It would be 
easy, with a horizontal circle, to read off the 
angle of convergence of the two telescopes, 
and calculate from this the distance of the 
object; but Professor Cerebotani accom- 
plishes the same result still more easily by 
attaching a drawing-board to the stand of 
the instrument, over which a straight-edge is 
earried by the motion of the movable tele- 
scope, insucha way that while the straight- 
edge is always parallel with the axis of the 
movable telescope, one end of it remains al- 
ways at the same distance from another 
straight-edge parallel to the axis of the fixed 
telescope. This distance is made an aliquot 
part of the length of the steel supporting bar, 
and when the two telescopes are made to con- 
verge upon a given object, the straight-edge at 
the same time intersects the fixed index, form- 
ing a triangle on the board exactly similar to 
that formed by the imaginary prolongations 
of the axes of the telescopes, but having for 
its base a definite fraction of the length of the 
steel bar, instead cf the steel bar itself. 

Supposing the ratio of the base of the triangle 
formed by the straight-edges to be to the 
length of the steel bar as one to twenty, the 
distance of the object viewed will be twenty 
times the length of the portion of the fixed 
line cut off by the movable straight-edge when 
both telescopes are trained upon it. For rough 
work this distance might be read directly from 


board while the instrument is turned to dif- 
ferent points, afford the easiest possible means 
for plotting the positions of all the points upon 
a sheet of paper fixed to the board, and a map 
of a given district may virtually be drawn by 
the simple process of looking at different por- 
tions of it from a single point. As the length 
of the steel bar which forms the base-line of 
the main triangles is liable to vary by expan- 
sion and contraction, perfect accuracy in sur- 
veying with the new instrument can only be 
obtained by laborious correction of the obser- 
vations; but for rough work, where an error 
of one foot in two hundred, which is believed 
to be the maximum with careful handling, is 
unimportant, the Teletopometer, as its inven- 
tor calls it, is likely to be useful; and it is said 
that military engineers are already experi- 
menting very successfully with it. 


Trials of Water-Meters. 
The Industrial Society of Mulhausen, (Alsace) 


publish the following results of trials of water- 
meters: 


Proportion 


SYSTEM OF 
WATER 


Largest error. 
METER. 


records. 
between 
inexact re- 
is and the 
total number 
of trials. 


Trials. _ 
No. of reliable 


Number of 
able records. 


a 
fo} 
© 


No. of unreli- 


Per cent. |Per ct. | Per ct. 


Faller. 
Kennedy. 


22.85 11 
‘ 52.72 | 2.04 

* Crown.” i 64.51 | 
apmee. 4 5 | 26 83.87 

iemens, 

alshe. } 84.37 
Valentin. 87.50 
‘razer. ; 29 93.54 
Dreyer, ) 
Rosenkranz 
and Droop. j 
Tylor. 


97.05 
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LITERATURE, 


A Text Book on the Materials of Construction for use 
in Technical and Engineering Schools. Abridged from 
** Materials of Engineering.” By Ropert H. THuRs- 
ton, M. A. Doe. Eng. Professor of Mechanical En- 
giveering. of Sibley College, Cornell University; 
Past President Am. Soc. Mechanical Engineers; M. 
Am. Soc. C. E-: Am. Inst. Mining Engineers. etc. 
ete,, New York, John Wiley & Sons, Publishers, large 

_ 8v0, pp. 697. Price $5.00 


We are glad to see this very useful book put into a 
shape that will extend its circulations among engi- 
neers. The original work.in three volumes,has already 
been fully noted in this journal; this volume contains 
the substunce of the more extendeé treatise, and has 
the advantages, to many, of a reduced cost, and more 
manageable form. The field covered is as wide as the 
range of the title, and passes from wrought and cast- 
iron and steel, through the other metals used in con- 
struction, to stones, cements andtimbers. It is a work 
that should be found on the shelves of every engineer, 
if the larger and more detailed treatise on the same 
subject is not already there. 


Select Plans of Engineering Structures for Railroads and 
Higlorays as actually constructed. Dimensions, Quan- 
tities and Cost. By Ricnarp B. Osporne,C. E., M. 
I.Cc. E. I. Published by the author. Phila. 1835. 
Oblong Folio, 35 Plates. Price $6.00. 


We have already given an advance notice of this 
work, but now announce its publication. As this 
edition is limited to 1,000 copies a number of which 
bave already been subscribed for, intending pur- 
chasers should make haste in' their orders. The plans 
illustrated are from actual works done, and among 
them we notice the detail of the Sixth St. Skew Bridge, 
in Reading, Pa., undoubtedly the most elaborate bridge 
of this type ever constructed in the U.8.; it is on a 
skew of 4833° with a main square span of 30 feet, and 
two side-arches of 8 feetspan. The remaining plans 


the index, but in practice a micrometer screw | aover nearly every type of railway masonry construc- 
is used to determine the exact length, and the ‘tion. 
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A project is on foot for an overland line os 
|telegraph from India to Europe through 
|central Asia. An important feature of th, 
| project is found in the fact that it is intended 
‘to combine commercial with such strateg;,. 
| points as may be deemed necessary in its eo). 
struction. Charles. E. Pitman, chief sy). 

in India, in a 


Indo-European Overland Telegraph. 


|}erintendent of telegraphs 
pamphlet on the subject, says that the pro 
proposal is for an extension of the Indian 
telegraph lines from Chaman, seventy-seyey 
miles east of Candahar and about sixty-three 
miles west of Quetta, via Candahar and Hera; 
to Mesched, near the Persian frontier. Pers, 
has already a telegraph line from Teheran t. 
Mesched, which is to be extended to Sarakhis. 
a place which has already been put into tele- 
graphic communication with Merv and the 
Caspian by Russia. If the Ameer could be in- 
duced to construct a line through Afghanistay 
and guard it, there would be no physical diffi- 
culties of any importance between Quetta anid 
Herat. The total length of the new line re. 
quired is a little over 600 miles, viz., about 400 
miles from Chaman to Herat and 220 fro 
Herat toMesched. The line between Mesched 
and Teheran would provide a complete land 
line between England and India. The con- 
nection with the Russian system at Sarakhs 
via Askabad, Baku and Tiflis would give an 
alternative route. Turkey has a line which 
tuns from Constantinople via Diabekir and 
meets the Persian line westward from 
Teheran. The construction of the system, it 
is asserted by the Manchester Guardian, 
would operate to lower the Indian cable 
charges and prove of great advantage in the 
commercial exploitation of Asia Minor. 


waar a aR StS 2 

TREATMENT OF STEEL.—Further tests of the 
new French treatment of steel for rendering 
it tough, appear to confirm its value, impart 
ing to it also a fineness of grain, an increased 
hardness and a notable accession of strength 
to withstand rupture; this effect being most 
marked in the case of highly carbonated stee|, 
and in this respect the metal is made to re- 
semble tempered steel, without being in al! 
points identical with it. The cause of this al- 
teration in physical condition is attributed to 
the rapid heating and no less rapid cooling of 
the metal; that is, when the red-hot steel! is 
first strongly compressed, which is the pe- 
culiar feature of this process, the conver- 
sion of the mechanical energy into heat 
serves to raise the temperature of the entire 
mass, at the same time that the particles of 
the metal are more closely cemented together; 
this effect is followed by a rapid cooling, due 
to the contact of the plates of the hydraulic 
press with the surfaces of the metal, and the 
very close pressure materially increases this 
conducting effect of the cold metal. 

cits caecnesonsotaMMMNAAccnis noeeios 

A Sure Sian or Returnine Goop Times.—All 
the book publishers report longer lists of 
works in preparation this fall than usual. 
The factisa gratifying evidence of that re 
vival of business which has already maue it- 
self manifest in many ways. When the times 
press hard upon men, almost the first econ- 
omy practiced is in cutting off of purchases of 
books, for, as Charles Reade contended, hu- 
man beings care quite ten times as much for 
their bodies as their minds, and the man is 
rare who, when compelled to practice economy, 
begins by reducing the cost of his dinner in 
order that his supplies of intellectual food 
| may not be lessened. When men begin to buy 
books freely again the fact may be taken as 4 
sure indication of their improved condition 1i- 
nancially. The improved demand for litera- 
ture is unquestionably a good thing in itself, 
and the undertakings of the bookmakers this 
year may be confidently counted upon to min- 
ister well to the need that has been so long 
neglected.—Neiw York Commercial Advertiser 
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Progress of Krupp’s Works. 









‘he progress of the works of Herr Krupp, 
at Essen, continues to be one of the marvels 
of modern industry. The most recent and} 
authentic data, as summarized in the Engi-| 
neer, show that in 1860 the total number of} 
workmen employed by Herr Krupp was 1764. | 
In 1870 they had increased to 7084. At the) 
present time—1885 the total number em- 
ployed in all the establishments of Herr | 
Krupp exceeds 20,000. If we add the wives 
and children dependent upon the workmen, 
the total number of persons supported by the 
Krupp Works is not less than 65,381. Of this 
number fully 29,000 dwell in cottages built by 
Herr Krupp and belonging to his works. 


There are eight separate and distinct depart- | 


ments belonging to this enormous concern. 
In the first place, we have the vast extent of 
workshops at Essen; secondly, 
mines at Essen and Bochum ;thirdly, no fewer 
than 547 iron-ore mines in various parts of 
Germany; fourthly, several iron mines near 
Bilbao, in Spain; fifthly, an extensive series 


of smelting furnaces, and, sixthly, the ranges | 


at Meppen for the testing cf the Krupp guns. 
3esides the eleven smelting furnaces there 
are 1542 puddling and heating furnaces. 

The number of steam boilers employed in 
Herr Krupn’s Works is 439, and the total horse- 


three coal | 


AMERICAN CONTRACT JOURNAL. 


6-inch wrought-iron pipe to a reservoir 79 feet | 
long, 78 feet wide, and 21} feet deep, having an | 
elevation of from 16 to 65 feet above the resi- | 
dence, and 40 to 100 feet above the business | 
portions of the village, and 210 feet above the 
pump. The reservoir walls are of brick laid in 
Portland cement, and are 11 feet thick at the 
base, and battered on the outer face from the | 
surface of the ground, to within 5 feet of the} 
top, from which point to the crowning coping, 
they are perpendicular, and 3 feet thick. 
Distribution is by 4 miles of cast-iron pipe | 


( 


drants, 13 gates and 92 taps. ] 


Service pipes are of | 
| iron and lead. 
for the use of each hydrant. The population | 
in 1889 was 2,854. The cost of the works has | 
been $42,500. The bonded debt is $24,000 at 8 
per cent. The expenses of maintenance, in| 
1884, were $400 and the receipts $2,800. Thos. | 
| J. Wilson ts president, and Geo. W. Hinshaw | 
superintendent. seceretary and treasurer. 


DCCXC. WOODSTOCK, N. B. 


| Woodstock, New Brunswick in lat. 46° N., | 
long. 67° W., is on hilly ground on the River} 
| Saint Jobn. 


Settled in 1820, it was incorporated a town 





power of the 450 steam engines in use is 185,- 
000. 
works, on which the traffie is performed by 88 
locomotive engines, and a park of 893 freight 
ears. There are no fewer than 35 telegraph 
stations, with 40 miles of telegraph wire and 
55 Morse apparatus in operation in the works. 

CoaTING For IRon.—Mr. Puscher, of Nurem- 
berg, has devised a very simple process of 
giving iron and other metals a black coating 
resembling enamel, and one that is very even 
and regular. since it is not applied with a 
brush. La Nature deseribes it as follows :— 
Into a box about 20 inches in height is put 
sufficient powdered soft coal to cover the bot- 
tom toa depth of about three-quarters of an 
inch. About three-quarters of an inch above 
this is placed a grating, and upon this are laid 
the objects to be treated. 
box hermetically it is placed over a fire. The 
moisture contained in the coal evaporates, 
and thick bituminous vapours are given off, 
The bottom of the boxis kept at a dull red 
heat for about half an hour, and the box is 
then removed from the fire, and after a time 
is opened. The coal will be found converted 
into coke, and the objects lying upon the grat- 
ing will be covered with a black layer re- 
sembling enamel, but more adhesive and es- 
pecially more elastic than the latter. Articles 
thus treated may be bent and be exposed to 
great variations of temperature withouc the 
coating undergoing the least change. 


- LT - 
THE HISTORY AND STATISTICS OF 
i AMERICAN WATER-WORKS. 





BY J. JAMES R. CROES. M. AM. SOC, C. E,: M. INST. C. E. 


(CONTINUED FROM PAGE 269) 


DCCLXXXIX. WINSTON, N. C. 

Winston, North Carolina, in lat. 26° 7’ N., 
long. 80° 15’ W, the county seat of ForsythCo., 
is on the Piedmont range of mountains, at 
1,000 feet above the sea. It is a tobacco manu- 
facturing town of some importance, the in- 
ternal revenue collected there amounting to 
$1,125,000 annually. 

Water-works were built in 1881 by a private 
company, after plans of Col. J. W. Andrews, 


of 


George W. Hinshaw, taking the supply from a 
spring, the water from which is collected in a 
well 15 feet in diameter, and 30 feet deep, with 
brick walls 2} to 2feet in thickness, the up- 
per portion being laid in cement. 

This pump well is near a branch of Atwood 
Creek, across which a stone dam is built, fur- 
nishing the power to run the pump and a sup- 
plemental supply in case ofnecessity. Thence 




















of 288,000 gallons daily capacity, driven by an 











There are 37 miles of railroad in the} 


After closing the} 


Am. Soe. C. E.. and under the direction of 


the water is pumped by a Worthington pump 


over-shot water-wheel, through 3,000 feet of 


}in 1855. Water-works were built by the town 
in 1884, after plans of Crafts and Forbes, Civil 
Engineers, taking the supply from the river. | 
| The water after being filtered through five feet | 
of loose stone into a crib well, is pumped by a | 
| pump, with bucket of 11 inch and plunger of | 
|8 inch diameter and 14 inch stroke, driven by 
| 


a compound engine made by the Burrell, | 
Johnson Iron Co., directly into the mains fur- 
nishingan ordinary pressure of 70, and a fire 
pressure of from 100 to 136 pounds. 
Distribution is by six miles of cast-iron pipe 
of 10to 3 inch diameter with 74 fire-hydrants, 
83 gates, one meter and 200 taps. Service pipes 
are of enameled iron. 
The daily consumption is 30,000 gallons. | 
The works have cost $55,000, which is the} 
amount of the bonded debt at 6 per cent. The 
| population in 1880, was 2,000 and is now said to | 


be 3,000. Donald Monroe is Superintendent. | 


| 


DCCXCI,—SWAMPSCOT, MASS. 


| 
| Swampscott, Essex Co., Massachusetts in| 
lat. 42° 40’ N., long 70° 55’ W. Settled in 1629 it 
was incorporated a town in 1852. Water- | 
works were built by the town in 1853-4 taking | 
the supply from the works of the city of Lynn. | 
Mass., (see ENGINEERING News, page 293 vol. 
viii. July 23, 1881). 

There have been 3} miles of sheet-iron and | 
cement pipe laid with 30-fire-hydrants, for 


which the town pays $500 annually. As yet! 





no provision has been made for domestic sup- | 
ply but it is expected that upon the completion | 
of the extension of the Lynn works to Sau- 
gus River water for that purpose will be ob- 
tained. The works to date have cost $14,550. 
The bonded debt is $15,000 at 4 per cent. The 
population in 1880 was 2,500. 
anazes the works. 


DCCXCII. GREENVILLE, ILL. 
Greenville, Illinois in lat. 38°55’ N., long. 

89° 30’ W., is the county-seat of Bond Co. 
Water-works were built in 18384, by the city 

after plans of J. G. Briggs, C. E., taking the 





| city, 


A. R. Bunting | 





supply from ground water. From a well of 
26 feet diameter, 40 feet deep, the water is 
pumped by two Blake steam pumps of 750,000 | 
gallons daily capacity each directly into the 
mains. Distribution is by 2} miles of Kala- 





meined wrought-iron pipe of 8 to 4 inch dia- 
meter, with 22 fire-hydrants and 11 gates. 
The works having so recently been completed 
the number of taps cannot be given. 

The works have cost $16,000 which is the 
amount of the bonded debt at 8 per cent. The 
population in 1880, was 1,886 and is now said to 
be 2,500. J. B. Pierce manages the works. 
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WATER 
Be trast. Me., is figurip¢on water works. 


It is probable that water works will bs constructsd at 


Mifford and Bennett, Nebraska, 


A Water Works company has been incorporated at 
‘hippewa Falls, Wis. 


CHARLOTTE, MIcu.,contemplates using in her proposed 


water works 9% miles of pipe and 53 hydran ts. 


Tus Alpena, Mich., Gas Company haves commenced 


| laying their pipes. 


HANNIBAL, Mo., is agitating the question of electric 


|of 10 to 4 inches in diameter, with 40 flre-hy- | lizhting. 


Tae Atlas Company is making flve-ton bed plates for 


Three metersareinuse. The daily consump.- | tae Pittsburg Water Works. 
| tion is 75,000 gallons. 


BIRMINGHAM, ALA.—The first steam fire engine ever 


The village pays $20 annually | in the city has been received by the flre department 


Sauna, Kan., has granted the franchise to the Salina 
Electric light company to furnish the city with Edison 


incandescent light, the works to be in operation by June 
1, 1886. 


LINCOLN, NEB., will supply the Union Paecifle R. R. 
with water in that city ona basis of four tenders and 
trains per day. and 7,000 gallons for the same time for 


| $250 per year. 


A STOCK company has been formed at Monongahela. 
Washington County, Pa., to sink test wells for natural 
gas or oil. Ten thousand dollars stock was subscribed 


| which amount will be raised to $20,000 if necessary. 


THE people of Waterloo, Iowa, have voted to have 
water-works, which will be owned and operated by the 


For further information address Lewis Lichty, 
mayor. 


THE contract for furnishing plans for a system of 
water-works at Ashland, Neb.. has been awarded to 
Mr. Richardson, who has just completed works at Lin 
coln, Nebraska. 


Water.—The contract has been signed for extending 
the water supply service of Riehfleld Springs, New 
York, at $11,200 and has been 'et to T. Sullivan of Syra 


; Case. 


Stand-pipe.—Messrs. E. E. Palmer & Son, Kansas 
City, Mo , have been awarded the contract for buildin 
stand-pipe for the Lexington Water Company. of Lex 
ington, Mo. It will be 18 1-25 feet in diameter by 150 feet 
in height; capacity 300,000 U. 8. gallons; contract price 
$10,900, 


AT the reservoir of the Lowell. Mass., water-works. 
which is being repaired, five derricks fell simultane- 
ously October 20, owing to the snapping of a guy rope, 
One man was killed. and three injured. The City En- 
gineer, Mr. James P. Roberts was among the latter. 


THe Manhattan Construction Company, New York, 


;}of which Col. 8. H. Lockett, formerly of Knoxville, 


Tenn., is chief engineer, has now five different water- 
works in process of construction. They commence 
work at Salina, Ala.. on November }, 

AT Wallingford, Conn., H, J. Kellogg, of Waterbury 
and James R. Patterson, of New Haven, are surveying 
the borough for the purpose of sewering it. lhe great 
trouble is in the lack of fall on the plains. The main 
will need to be laid from 10 to 15 feet deep in some 
places. 


Tur Oceanside Water Company has been incorporated 


| for the purpose of supplying the town of Oceanside, in 


San Diego County, Cal., with water for domestic, manu- 
facturing and irrigation purposes. Directors—Maymus 
Tait, C. F. Francisco, Andrew J. Meyers. M.S. Wetzel, 
James Crawford. Capital stock, $6,000; divided into 120 
shares. 


THE fire committee of Palmer, Mass., has voted to 
make a contract with the Palmer water company to put 
in 40 hydrants, to be placed at the discretion of the 
engineers, at an annual rental of $20 each, the $800 to 
eover all water used for fire purposes. Should it seem 
desirable to extent the water-mains to other parts of 
the district the water company shall do it, under the 
terms of the contract, putting in a hydrant at every 500 
feet at the same rate. 


EVANSVILLE, PNp., Oct. 27.—The Connecticut Mutual 
Life Insurance Company has sued the city for the pav- 
ment of $60,000 interest on defaulted water works bonds 
amounting to $3,000,000. The bonds were reissued in 
1870, when the works were completed, and not a cent on 
them has ever been paid. The terms of the bonds give 
the purchaser a lien upon the works, and consequently 
the company is in possession. 


THE Moberly, Mo., water-work were tested success- 
fully Oct. 24. With a pressure of 129 pounds, four 
streams were thrown to a height to 80 feet. The con- 
tract calls for six streams, and the engineer stated that 
eight streams can be forced to the same height. Mr. 
Masten is chief engineer. The works include an arti- 
ficial lake of 110,000,000 gallons capacity. and cost $125,- 
000. The supply is for a population of 40,000. 
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Twetve bids for the Harford Run sewer were opened| ANaconDa, Montana. is agitating the subject of water| New Sidewalk Process.—Savannak, Ga., October j9. 


at the Mayor’s office, Baltimore, Oct. 19. mney mainly for fire purposes. The town where 26 | —The city has contracted with John H, Wynkoop, for. 


months ago was bleak prairie now numbers 3200 in- | merly of Atlanta, to lay considerable sidewalk by }yjs 


Tue City Council of Lake City. Fla., has authorized |) shivants, and its water supply of street ditches and | process of making stone of cinder. He will locate his 
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the street committee to begin the construction of a | 
sewer to empty into Lake De Soto. 


THE reservoir of the Lake Village, N.H., water-works 


is completed, and the pumps are delivered. It is ex- | 


pected water will soon be supplied. The reservoir is 
115 feet by 113 feet, and 10 feet deep. | 


CuatHam I. Ewrne, banker, Cherrydale, Kansas., has 
been granted a franchise to build water works to 
supply Ottawa, Kan., with water, Works to be com- 
pleted September, 1886. The same party is building | 
water works for Cherrydale. 


Demopo.ts, Ala., Oct. 18th.—Water was reached yes- 
terday in the new artesian well ata depth of 690 feet. 
The stream is ten gallons per minute strong, and drill- 
ing continues that more water may be obtained. 


Tue Paola. Kan., Water-works company was organ- 

i d October 12th. The incorporators are James C. 
hming, John D. Weeks and Charles A. Jersey, New 
ork City; E. J, Snow, Brooklyn; J, W. Sponable. E. W. 
Robinson and Sperry Baker. Paola.—Paola Republican. 


Tue chimney at the water-works pumping station at 
Fall River, R. I., which wasstruck by lightning several 
weeks ago has resisted all efforts to pull it down. Oct.23, 
a company of the ist. Regiment stationed a 12-pound 
gun 200 feet distantand with one solid shot and 13 un- 
loaded shells knocked down the 40feet of chimney form- 
ing the dangerous portion, 


Tue water-works at West Linco'n, Nebraska, were 
satisfactorily tested Oct. 23. The pressure was 160 
pounds; and from a point 90 feet above the engine- 
house a stream was thrown to a height of 85 feet. The 
well has proved a failure so far, and the water is taken 
from a barrel supplied by the creek. Mr. Richardson 
was the contractor.— Nebraska State Journal, 


A SPECIAL meeting was beld October 22nd, by the 
Hyde Park, Ill., Board of Trustees to discuss the much 
vexed subject of the purchase of additional pumping 
machinery of a daily capacity of 12,000,000 gallons for 
the Hyde Park Water-Works. Bids were received 
about two months ago froma number of the foremost 
manufacturers of the country. Visits of inspection 
were made by aspecial committee and a report pre- 
sented. The report was not accepted, and a long- 
continued wrangle has followed since. At this meet- 
ing representatives of the interested firms were given 
opportunity to present the respective merits of their 
machines preparatory to fina! action by the board at 
the next regular meeting.—Chicago Tribune. 

Ata meeting of the Hyde Park, Ill., Board of Trus- 
tees, October 26th, the long contest over the purchase 
of new pumping machinery was ended. The contract 
was awarded to the Holly Manufacturing Co., at $51,000; 
the highest of the four bids sent in; the others were, 
Henry R. Worthington, $12.750; E. P. Ailis & Co., $46,- 
000; Gordon & Maxwell, $49.000. 


Tue wells and cisterns at Little Rock, Ark., are giving 
out, and the water supply of the city for drinking and 
cooking purposes is becoming a serious consideration. 
Wells that have always been considered unfailing have 
given out in the eastern, western and soutnern parts of 
the city. The city council have a dificult problem in 
securing a good water supply, but it is the most im- 
portant question now before the city government. 


THE greatest drainage enterprise ever undertaken in 
Illinois is the canal now advancing at the rate of 400 
feetaday in Piatt county. The entire length will be 
fifteen miles, from the village of Ivesdale on the Wa- 
bash railroad to Maple Lake The width of the caral 
will be 35 feet, and its depth 7's feet. The course of the 
eanal is through a large tract of low, flat prairie sub- 
ject to overflow in every wet season, and having no 
natural drainage. 


THE superintendent of the Montreal Water-works 
has prepared plans for improving the supply to the 
Mount Royal Hospitals, The pump is too slight for 
continuous service and the buildings are only tempor 
ary. In consequence a new engine house will have to 
be built and «nother pump procured for use in case of 
emergency. The service pipes will also have to be re- 
laid, as at present they run along the surface of the 
ground and would freeze in the winter. A special ap- 
propriation will be asked for to cover this necessary 
expense. 


Conogs. N. Y.—The Northside water-works will cost 
about $75,000. No reservoir will be built. The water is 
to be pumped into iron tanks located ona hill back of 
the village, The elevation is 21 feet higher than the 
tower of the capitol at Albuny. The water board of Al- 
bany will consider the advisability of building a reser- 
voir at the above point to hold 100,000,000 gallons for 
sturage. to connect with the distributing reservoirs at 
Albany. The plan includes a pumping station on the 
flats above Waterford, and the water to be taken from 
the Hudson above the covered bridge. 


wells is inadequate even in summer, while the freezing 
of the former in winter still further reduces thesupply. 

A three mile tax on property within fire limits yields 
$1,600 this year and about $7,500 has been raised by pri- 
vate subscription. It is proposed to either tap the large 
main of the Anaconda Smelting Works or lay a new 
main from a point on Warm Spring Creek two miles 
above the town. 


THE Weymouth, Mass., water-works are completed 
and ready for service, The water is obtained from the 
Great Pond, The pumping-station is supplied witha 
Blake Compound Duplex Engine. The standpipe is 
of boiler plate, and stands on a masonry foundation; 
i is 40 feet diameter,75 feet high, with a capacity of 750,000 
gallons. There is a high and low service which can be 
connected in cases of emergency. This willgive a head 
of 250 feet in the lower villages. There are over 33 
miles of pipe, varying from6 inches to 20 inches dia- 
meter. Mr. M. M. Tidd, Boston, was the engineer; Mr. 
W.C. McClallan, Chicopee, the contractor. The pipes 
were supplied by A. H. McNeal, Burlington, N. Y.; the 
gates and hydrants by the Chapman Valve Co., Indian 
Orchard, Mass., and the standpipe by the Cunningham 
Iron Works, Boston. 


WHat CoNSTITUTES A NAVIGABLE STREAM.—According 
to the decision of the Supreme Court of Alabama in the 
ease of Lewis et al vs. Coffee County, to constitute a 
navigable stream it is not requisite that there should 
be sufficient water for the common uses of trade and 
commerce during all seasons of the year. It must, 
however, as the results of natural causes, be capable of 
valuable floatage periodically during the year, and so 
eontinue long enough at each period to make it sus- 
ceptible of beneficial use to the public. It must be of 
such character as to be of actual. practical utility to the 
public as a channe! of trade or commerce. The court, 
applying these rules, held that a stream of which the 
only evidence of navigability was that it ‘* was a stream 
upon which logs could be floated only at high water, or 
during a freshet, by the public generally, to Pensacola, 
Florida, where it was generally marketed.” could not be 
adjudged a navigable stream.— Bradstreets, 


ATLANTA, GaA., Atlanta having bored over 2,000 feet of 
its artesian well and having sunk $26,000 in the hole, 
decided October 19th, to abandon the work, which has 
been in progress thirteen months and fourteen days. 

Drilling was commenced on the fifteenth day of Sep- 
tember, 1884, and the expense each day has been $21, 
independent of Colonel Baum’s salary of $300 per 
month, and the wear and tear of the machinery. The 
force employed was: 

Two drillers. per day 

Two tool dressers, per day 
One general helper, per day 
Fuel, per day 


Total 


The machinery cost about $4,000, and is yet in good 
condition, and is worth, according to Colonel Baum’s 
estimate, about $1,750. During the work four cables 
aggregating 11,500 feet have been used. 


Many letters were sent to the N. Y. Board of Health 
last month by persons living in the Annexed District. 
complaining about the bad quality of the water in the 
Croton mains. Among others, Mr. Wilts, Third avenue 
and One Hundred and Fifty-Third street, wrote that 
the water in the district had been *‘ very impure, leav- 
ing a large deposit of reddish matter.” A plumber em- 
ployed by Mr. Wilts opened a blocked up pipe and 
found an eel, 12 inches long. Mr. Wilts thought that 
dead fish had caused “‘ the fishy smell and oily taste in 
the water last summer.” Sanitary Inspector Comfort 
reported that he had noticed the sediment in the water, 
and had frequently heard of water pipes being stopped 
up by dead fish. 

A report by Dr. Cyrus Edson laid before the Board of 
Health, stated that the sediment and offensive odor and 
taste, probably resulted from the partial decomposition 
of the water in “ dead ends” of the mains. There are 
many miles of “ dead ends” in theannexed District, 
because the engineers have been obliged to lay a net- 
work of water mains in parts of the district where there 
are few houses. Dr. Edson thought that trouble could 
be avoided by opening the hydrants frequently in such 
parts of the district. His report wil! be forwarded with 
a suitable recommendation tothe Department of Public 
Works. 


NEWS OF THE WEEK. 


Contracting. 


Bartholdi Statue.— The Shiffler Bridge-works, Pitts- 
burg. are making the steel girders for the Bartholdi 
statue. 


Federal Building.—The contract for stone masonry 
on the federal building at Louisville, Kentucky, has 
been awarded to Oman & Stewart, Nashville, Tenn., at 
their bid of $43,107. 


plant, now lving in Atlanta, in this city. 


Pumps, etc.—The contract for furnishing and de}|y- 
ering in the Mare Island Navy Yard,steam pumps un jc; 
requisition No. 94 of the bureau of steam engineering 
has been awarded to H, P. Gregory & Co., of San Fran- 
cisco, California. Parke & Lacy, of the same city, were 
awarded the contract on requisition No. %, hoisting. 
engines, ete. 


Large Contract for Pipe.—HARRIsBunrG, Pa. Oct. »» 
—The American Tube and Iron Company, located a: 
Middletown, is now completing a contract for thirty. 
six miles of iron pipe for the Standard Oil Company. 
to carry gas from the wells at Ludlow, Warrer county. 
to Johnstown, N. Y. Thisis one of the largest 
tracts ever made for tubing of this character. 


n- 


Philadelphia Sewers.—Chief Engineer and Survey. 
Smedley, Oct. 20, read before the Philadelphia Coun«ijs 
Committee on Surveys a list of the awards of contract. 
for constructing about forty branch sewers. Contractor 
George W. Hansell sent a letter in which he said hy 
was the lowest bidder for sewers on Girard Ay- 
enue and Twenty-seventh street. His price was $)... 
per foot, but the award was given to M. C. Hong. who 
however, sent in his bida day late at $1.73 per foot. A 
readvertisement for bids was ordered.— The Press. 


.8ewer.—Bids for building a brick sewer eightecn in 
ehes in diameter at Hartford, Connecticut, have been 
received as follows: M. O'Neil, 72 cents per foot and 34) 
for the required manhole; 8. Bissell, 70 cents per foot 
and $22 for the planking needed in places to support 
the sewer: H. R. Tryon, 73 cents per foot, $30 for plank- 
ing and $25 for the manhole: 8. Cotter, Jr., 65 cents per 
foot, $27 for planking and $35 for the manhole. The 
contract has been awarded to Mr. Cotter, The sewer 
will be about 1,200 feet in length. Work will be begun 
at once, 


Opening of Bids.—The following bids for removing 
the wreck of the steamship ‘* Perkiomen,” which lies in 
about eight fathoms of water in the Atlantic Ocean off 
Cape Cod. and about three miles northeast of Pollock 
Rip Lightship, eastern entrance to Nantucket Sound 
and landing at the harbor of,New Be:!ford or Boston sueli 
material as can be saved, were opened by Col, Ejlict 
October 23. 

Wm. E. Chapman, Brooklyn, N. Y, 
Adoniram Fairchild. West Stratford, Conn ...... 
Atlantic & Gulf Wrecking Company, Somers 

EE Wo whddouncsSuveeteddet end estetatess: 00 « gig 


Contract awarded to Wm. E. Chapman. 


The B & O Schuylkill Bridge.— An accident occurred 
last week at Caisson No. 4, of the B. & O. Bridge across 
the Schuylkill river in Philadelphia. This caisson is 
40 by 22 feet and is being sunk in 14 feet of water. At 
the time of the accident the caisson was down 11 feet 
in the mud; this mud lay in strata of varying density 
and this condition of affairs was charged with some of 
the trouble that followed. At this time the margin be- 
tween the dead weight of the caisson and the upward 
pressure of the confined air, was slight, and on Oc 
tober 22nd, the caisson commenced to rise slowly 
and to list over to the East; this movement brought 
a strain on the air-pipes and broke them off. The 
air then began to escape and the caisson to settle 
but it finally ianded out of its proper position. Nine 
men were in the working chamber at the time but they 
escaped into the air-lock and were practically in no 
danger, ‘Che caisson careened very considerably, in 
its new position, and the contractors are now engaged 
in righting it again. It will occasion some slight delay 
in that foundation. 


Mr. Squire Wants Four and a Half Miliions.— 
Commissioner Squire asks the Boards of Estimate and 
Apportionment this year to appropriate $4,498,000 for 
the N. Y. Department of Public Works. This is nearly 
double what was allowed his department last year. 
The greater part of the increase is for repairs and im- 
provements in the water system, which he says wi!! be 
necessary to keep the city supplied until the comple- 
tion of the new aqueduct, about five years hence. He 
proposes to expend $150,000 in placing registers for 
water consumption in front of various buildings. He 
also wants a large sum for repairing the Navarro water 
meters. The following are some of the new items of 
expenditure which Mr. Squire proposes: Boulevards. 
roads, and avenues, maintenances, $20,000; contingen- 
cies, $10,000; free floating baths, $10 0v0; laying water 
pipes, $50,000; public buildings, constructions and re- 
pairs, $25,000; removing obstruction, $10,000; repairing 
and renewal stop cocks, etc., $100,000; repairing streets 
and avenues, $292,000; surveys, maps, etc., $10,000; water 
supply, Twenty-fourth ward, $10,000; repairing Fifth 
avenue, $294,000; boring for grading and sewer con- 
tracts, $18,000: street signs on bridges and publiclamps. 
$20,000; special appljanees to suppress waste of water. 
$100,000; Gansevoort Market. $468,000; rebuilding Clin- 
ton Market, $150,000; new Hall of Records, $250,000: 
boulevards, roads and avenues, maintenance, $200,000. 
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Railroads, Bridges and Canals. 





AMERICAN CONTRACT JOURNAL 


Connecticut & Western Blocked.—A large gang 
was at work on the 23d, clearing the track, The slide 
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The Evansville. Washington and Brazil Road is 
progressing, and trains will be running into Terre 


Memphis, Holly Springs & Birmingham Rail-| was 20 feet long, and the mud was 4 feet deep on the | Haute by the 1st of December. Brazil will be reached 


road.—The survey has reached Marion Co inty, Ala. 


itrack. Being in a deep cut, progress was slow. 


The Norfolk & Western Railroad will complete its | Ohio Central R. R,—The river division of the 0. C. 


Cripple Creek extension, 45 miles in length, by March 1. 


|} by a branch leaving the main track at Saline City. about 
| fourteen miles distant. 

R. R.. and the bridge over the Ohio, have been sold, | 
| Thecompletion of the bridge will be pushed and the line 


A New Union Depot.—DvusvaveE, Io.. October 2rd. 


The Chicago, Burlington & Quincy will soon be | above Charleston, W. Va., will be carried forward after | —Articles of incorporation of the Union Depot Com- 


extended from Carrollton, Missouri, to Fort Scott. Kan- 


sas. 


April 1, 1886, 
_ The Hoboken “L” Cable R. R. was tested October 


R. R. Litigation Ended.—Thesuit ofJames McHenry | 19th. The grips, which were invented by the chief 


against the N. Y. L. E. & W. R. R. has been finally dis- 
posed of. 


The Fifth Avenue Railway Co. has offered the 
abuttors along its route the privilege of subscribing for 
$1,000,000 of the capital stock. 


Jeffersonville & Terre Haute.—The projectors are 
securing the right-of-way, and surveyors are already 
at work in southern Indiana. 


Elkhorn Valley Terminus,—Rapid City, Dakota. has 
offered $75,000 for the terminus of the Elkhorn Valley 
road, and expects to get it. 


Work Resumed.—Work has been resumed on the 
eonstruetion of the Milwaukee & Northern Railway ex- 
tension in Green Bay, Wisconsin. 


Lake Michigan and Ohio River Road.—Work on 
the extension from Toledo to Brazil, Ind., about fifty 
miles, is being actively pushed. 


R. R. Bridge Burned.—BENNINGTON, Vr., Oct. 15.— 
The Troy and Boston Railroad bridge, at the State line 
near North Hoosic. N. Y., was burned to-day. 


Marshall & Northwestern.—It is decided the line 
will run to Paris, Tex. Work is in operation from Mar- 
shall, and will soon b: commenced southeast from 
Paris. 


Mineral Range R. R.—Right-of-way has been granted 
across the Calumet and Heela location for an extension 
of the Mineral Range Railroad, Mich,, which will prob- 
ably be built in the early future. 


Canadian Pacific Railroad.—The last spike will be 
drivenon November 5. Only eleven miles of the gap be- 
tween the uncompleted ends of the road remain to be 
finished, 


The Proposed New Bridge.—MonrTreay, October 
2nd.—Tbe Canadian Pacific has extended the time for 
receiving tenders for the construction of the St. Law- 
rence bridge until the 4th. of November. 


Kansas Railroads.—The oonstruction of the Topeka, 
Salina and Western railway through to Salina, is now 
an assured fact. The construction of the Salina, Lin- 


coln and Northwestern railway will be commenced at 
once. 


Russian Pipe Line.—The project of laying down a 
conduit for conveying naptha from Ba'u to Baton 
has been favorably reported upon by the Minister of 
Public Works and Lands. A private company has of- 


fered to construct this pipe, which would be 800 versts 
or about 530 miles in length. 


Lake Superior and Southwestern.—Men are being 
hired at Duluth, Minn., to work on the grading of the 
Lake Superior and Southwestern railroad, which is to 
run from Duluth via the St. Louis bridge and West Su- 
perior, to Taylor's Falis and southwesterly. Surveys 
for the line were made vears ago. 


Panama Canal.—A report has been received by the 
Secretary of the Navy from Rear Admiral McCauley at 
Panama stating that everything is quiet there. Work 
on the canal is at a standstill at the Pacific end, but at 
the other end for a distance of three miles from Colon 
one-half of the depth and less than the width of the 
cutting has been excavated. 


Fall of a Worm-Eaten Bridge.—ATLANTA City, N. J., 
Oct. 27.—About 150 feet of the bridge of the Pleasantville 
and Atlantic City Turnpike Company fell this after- 
noon while some fifty persons were onit. Many of them 
were thrown into the water, but, fortunately, no one 
was drowned. The cause ofthe accident was the eating 
of the piling by worms, until it was honeycombed. 


A New Line in Kansas.—Topgxa, Kan., Oct. 25.—The 
Secretary of State has issued a charter to the Colony, 
Southern and Western Railroad Company, with a capi- 
tal stock of $3,400,000. The road is to be constructed 
from a point at or near Colony, Anderson County, 
through the Counties of Anderson. Allen, Coffee and 
Woodson to Neosho Falis; thence to Yates Center; 
thence in a soutkerly direction. through the Counties 
of Woodson, Wilson and Montgomery, to the City of 
Independence—the estimated length of said line and 
branches being 170 miles. The place of business of said 
road is to be in Topeka, and the rine Directors of the 
corporation for the first year are: Joab Mulvane, John 
R. Mulvane, J. P. Guswald, G. F. Parmelee, A- W, 
Knowles and J.T. Shellabarger, all of Topeka; D. W. 
Finney, Neosho Falls; Q. J. Hudson, Fredonia, and R. 
N. Allen, Chanute, Kan. 





engineer, Mr. Endreas, proved satisfactory, and will 
be fitted to all the cars. The road will be formally 
opened about the middie of November. 


Natural Gas.—SuHaron, Pa., October 23.—A vein of 
natural gas was struck this afternoon at the Pine 
Hollow well, half mile east of Sharon. The pressure 
| bas not yet been ascertained, but it is thought that a 
larger volume will be found at a greater depth. The 
depth is 400 feet. 


The Bostick and Tazewell Railroad.—The people of 
Marion are moving again in the effort to build a rail- 
road from Tazewell to Bostick, N. C. The charter has 
been secured, and at a revent meeting it was deter- 
mined to open books of subscription. The indications 
are that the road will be built. 


200 Ton Gun.—The immense gun constructed at 
Elswick for the British Government has atrial weight 
of 200 tons, being considerably in excess of previous 
undertakings. Its length is stated at some forty-four 
feet, though with an extreme diameter at the breech of 
but five feet six inches, a very elongated chase or bar- 
rel tapering down to twenty-eight inches, with a slight 
swelling atthe muzzle. 


Surveyors Instruments.— The Se:retary of the Trea- 
sury decides that engineers’ and surveyors, instru- 
ments are not mainly or particularly designed for sei- 
entific purposes, but, being chiefly intended for indus- 
trial or practical uses. and being otherwise unenumer- 
ated, are dutiable as manufactures of metal and giass, 
at the rates assessed, or 45 per cent. ad valorem. 


The Memphis, Selma, & Brunswick R. R. is to be 
reorganized as the Memphis, Birmingham. & Atlantic 
R. R. It runs nowfrom Memphis to Holly Springs on 
the Illinois Central, from which point it will be ex- 
tended sixty miles to the Mobile & Ohio road, and ulti- 
mately to Birmingham, Ala. Preliminary surveys 
have been made. Major Temple will be chief engineer 
of construction. 


Croton Aqueduct.—The Secretary of the Aqueduct 
Commissioner reported that up to date $1,735,948 had 
been expended, and that there was a balance of $1,300,- 
000 to the credit of the commission. Public Works 
Commissioner Squire presented a plan to have the 
southern terminus ofthe new aqueduct at One Hun- 
dred and Thirty-fifth street. The proposition was not 
looked upon with favor by the commission, and the 
matter was referred to the Chief Engineer. 


Maine Railroad Prospects for 1886.—Work will no 
doubt be begun on the Lake Megantic, or. as it is now 
known, the International. There is also talk of build- 
ing a railroad from the junction of the Monson Rail 
road to Skowhegan. 

Another project is to construct a road from Milo 
Junction by way of Kenduskeag to Bangor. The distance 
is about twenty-seven miles, and the route 1s one easy 
to build. Prominent capitalists are said to be interested 
in this matter and intend to push the scheme. 


English R. R.’s and Streets—Mr, M. M. Greene, 
president of the Hocking Valley R. R., has recently re- 
turned from Europe, and being asked about English 
railroads said; ‘ Their roadbeds are simply grand in 
their solidity. We have nothing anywhere approach- 
ing to them in this country. But their equipment is 
far behind us. The English desire and English society 
education prompt them to put up with miserable ac- 
commodations for the sake of privacy. Our people in 
this country would not submit to such acconmmoda- 
tions as they accept over there. Jf our cars were put 
on their roadbeds it would make the most magnificent 
combination in the world. In freight transportation 
they are still further behind. They still use the old 
four-wheeled, small-sized cars, and the merchandise is 
eovered over with tarpauiins and canvas tied down 
with strings. They do not know anything about box 
ears in actual practice. Some lines are introducing 
American cars for passenger traffic, but itis slow work.” 

Mr. Greene says that in the matter of streets the 
great cities of Europe that he visited, London, Glas- 
gow and Paris, are so far ahead of this country as not 
to admit of comparison. “In London I saw on the 
Strand block paving and Nicholson paving of the most 
perfect character. It was laid with a care that we have 
never given to any paving inthis country. Why, there 
was as much inspection of each one hundred feet of it 
as we put on each ten thousand feet. The result isthat 
their paving is perfect and durable, while ours is a 
swindle and a cheat. lt is the same way with their 
asphalt paving. They take care of it, keep it repaired, 
and it lasts indefinitely. A ride on one of theirsmooth 
pavements in any of those cities, makes a man dread 
to try a drive in New York.”—N. Y. Tribune, 


pany to build a union passenger and freight depot in 
this city, were filled to day; capital. $100,000, with power 
to increase to $1,000,000. Its incorporato s are J. C 
Clark, President ; Stuyvesent Fish, W. J. Knight. B. F. 
Ayer and J.C. Welling, Directors, 


Hannibal and Southwestern Railroad.—Sturcroy. 
| Mo., October 22nd.—Col. J. T. K. Hayward. of Hannibal 
| and his party of surveyors, passed through this place 
| yesterday on their way marking out the route for the 

Hannibal branch of the Missouri Central Railroad, 
The branch is to run from Rocheport via Harrisburg, 
Sturgeon. Florida, Perry, and on to Hannibal. 


Brockville, Westport & Sault Ste. Marie —A meet 
ing of the board of directors of the Broekville, West- 
port. and Sault Ste. Marie railway was held In Brock- 
ville, Ontario. A cable message received recently from 
Mr. Cole, now in England, stated that the necessary 
inancia!l arrangements for proceeding with the road 
were completed, and he was awaiting a..thority from 
the board to sign the necessary papers. 


The Palestine Canal.—The Italian Consul! at Jeru- 
salem, in an official report, calculates that the pro- 
jected Palestine Canal would provide a passage to the 
east of four hours less duration than the Suez canal: 
would be constructed at half the cost of the latter, and 
be maintained at much less expense, so that in conse- 
quence the tolls levied on ships would be about haif 
those of the Suez canal. It would afford access to new 
countries and provinees among the most fertile in the 
world, and travelers to the Holy Land would arrive 
there with facility. 


Smith’s Falls Air Line.—A number of railway con- 
tractors are in Montreal fur the purpose o! preparing 
tenders for the St. Lawrence bridge and »pproaches. 
Some thave aiso been drawn here by the report the 
Cc. P. R. would soon commance the Air Line from 
Smith’s Falls to Lachine. A leading official of the 
C. P. R. stated a few days ago, that the question of 
building the line, was at present in abeyance. He said 
the C. P. R. must build this line some time or other, but 
whether in the near future or not, depends upon their 
success in selling the Ontario and Quebec bonds which 


are now being offered in the London market.— Montreal 
Star. 


———— 


Railway Construction in Kansas.—Toprexka, KaN.. 
Oct. 22.—Grading was commenced last week on the 
O’Harra, Osage City and Council Grove Kaiiroad. One 
thousand tons of steel rails are en route from Joliet 
D. T. MelIntyre and’ associates have the contract to 
build and put the road in running order before the ist 
of January, 1886, through Osage County from Queene 
Mo,, to Osage City. Price & McGarock, riilroad con- 
tractors, have immediate charge of the construction 
and will put on a large force, and push things as 
rapidly as possible. The intention is to push the road 
straight through from O Harra to Council Grove. where 
a connection will be made with the Topeka, Salina and 
Western. 


Chesapeake & Nashville R, R.—The Merchant’s 
Exchange of the City of Nashville obtained a subserip- 
tion of $500,000 to bonds of the Chesapeake & Nashville 
Railway, 5 per cent. of which was due on commence- 
ment of work. So many rumors injurious to the road 
were circulated, and so many were influenced to be- 
lieve that the road would not be built through, or 
would be leased or sold to the Louisville & Nashville 
that the confidence of the public was somewhat shaken 
and the 5 per cent. was not paid. The Merchant’s Ex- 
change appointed a committee to investigate the status 
and backing of the road, and the rumors afloat. They 
report that they believe it is the honest intention of the 
Chesapeake & Nashville Railway Company to build a 
through line between Nashville and the Chesapeake 
& Ohio Railroad system, competing with and uncon- 
trolled by the Louisville & Nashville Railway, and 
recommend that the 5 per cent. of the subscription be 
paid at once, and that $6,000 be donated toward s: curing 
right-of-way in Davidson County, and that the city 
grant right-of-way through streets, and for Union 
Depot, and to give deeds forthe Park forsame. They be- 
lieve thatthe work between Gallatin & Nashville would 
have been begun ere this, had the subscription been 
paid, and right-of-way secured as promised, and be- 
lieve that work on same will be begun before March 
1886. 

This report guarantees that this important line will 
be pushed to a successful completion. One or two par- 
ties of engineers will be put in the fleld at once. Con- 
tractor Rodemer is increasing his forces and’ begin- 
ning some heavy trestie work and masonry. Track- 
laying will begin early in spring. The bids for super- 
structure of bridges will be closed Oct. sist. A large 
number of firms have made proposals. Chief Engineer 
Spradlin is arranging to push the work, and ali dis- 
puted rights-of-way are to be settled at once. 
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The Missouri Pacific wil] build new shops at Atchi- | 
son, Kan. They will cost $250,000 and employ 2,000 men. | 
A railroad hospital, costing $25,000, will also be built 


A Religious R. R.—The motive power of the Mont- 
gomery Falls, near Quebec, is to be utilized to operate a | 
railroad to the shrine of St. Anne, which attracts 80,000 | 
to 100,000 visitors annually. 


The Vicksburg & Meridian Railroad changed their | 
gauge to the standard on October 22. The distance is | 
140 miles, The change stopped all trains du:ing that 
day. | 


An Alabama Railroad.—Engineers are engaged upon 
the survey of the Nashville & North Alabama Railroad, | 
which is to run from Huntsville to Elora on the N. & C. 
R. R., and it will be completed about the 10th of | 
November. 


The Shreveport & Houston Narrow Gauge R. R.., | 


has been completed to the Sabine River. where connec 
tions will be maile with the Houston & East and West 
Texas road. The former road has already been opened 
for business. 


West Shore Line Claim—Judge Brown of the 
Supreme Court has decided that the claims against the 
road for supplies and labor furnished between March 1, 
and June 7, 1484, and estimated at $100,000, are valid and | 
must be paid by receiver's certificates. 

New York Street Railway.—ALBANy, Oct. 19.—The | 
Citizens’ Railway company. with a capital of $2,500,000, 
filed a certificate of incorpcration to-day. The road 
will operate in the southwestern section of New York | 
city. 


South Atlantic R. R.—Lyncupura, Va.. Oct. 23.— 


|gellan in 88 days. 





Work was commenced on the South Atlantic road, at 
Bristol, Tenn., yesterday. This road will connect with 
the Norfolk and Western at Bristol an will run to Big 
Stoue Gap, Tenn., there connecting with the Kentucky 
system. 


Dynamite Exploding Ahead of Time.—WASHINGTON, 
Oct. 23.—An explosion of dynamite cartridges, used in 
blasting the rock of the Washington Aqueduct Tunnel, 
oecured recently by which James McDonald was killed 
outright, another probably fatally injured and several 
others hurt. 


Chili’s R. R. Debt.,—SantiaGo, Cutt, Oct. 23.—The 
debt of Chili for the construction of railways is $24,870,- 
00. In 1883 these railroads earned a revenue of $5,516,049 
on a capital of originally less than $60,000,000, which is 
now reduced to $22,450,000, The railways of the Argen- 
tine Republic are ou the average earning an annual 
dividend of 6's per cent. 


Railroad Building in Tennessee is taking a spurt 
since the commission has been abolished. The Di- 
rectors of the Nashville, and Chattanooga and St. Louis 
Railroad contemplate the extension of several impor- 
tant branches of the road. Other lines are projected 
by New York and Pennsylvania capitalists, and surveys 
are now being made for new enterprises. 


Georgia Legislature.—The Governor has signed the 
following bills: 

To incorporate the Athens and Jefferson Railroad 
Company. 

To ineorporate the Anniston and Chattanooga Rail- 
road Comyany. 

To incorporate the Atlantic and Mexican Gulf Canal 

Jompany. 


A Gas Pipe Line Scheme.—Mr. R. H. Smith of Pitts- 
burg, Pa., is at the head of a project to supply Philadel- 
phia and New York, with natural gas from Pittsburg, 
by means of large pipes. It is to be used for fuel and 
illuminating purposes, and the scheme includes the 
supply of locomotive and trains. It is estimated that 
one filling of the tanks at Pittsburg, would be sufficient 
to drive a train from Pittsburg to Philadelphia and 
back. 


Oil in Minnesota.—Brown’s VAaLLey, Oct. 23.—This 
neighborhood is considerably excited over the dis- 
eovery of oil eight miles northof here. While digging 
for water at a depth of 85 feet oil in small quantities 
was found. Reports say fabulous prices are now being 
offered for the land. Those who pretend to know say 
that the oil found proves that the coal beds found some 
years ago east of here extend north from here. 


Convict Labor on Public Works.—WasuHiInerTon, 
D. C.—Senator Van Wyek has requested Secretary 
Manning to make a condition with contractors for the 
construction of public buildings in Nebraska that con- 
vict labor should not be employed. In case the Séere- 
tary should think the Jaw prohibits such a condition, 
the Senator asked that the bidders for contracts be re- 
quired to state whether they propose to employ convicts 
upon public works. 


The Georgia, Midland & Gulf R. R.—Chief Engineer 
Green and his corps of engineers are at work on the 
survey for the road. Maj. Green reports that he will 
secure a practical 1% per cent, grade over Pine moun- 





tain. Thisis the only dificult point on the road, and 
ts engineering difficulties will be overcome. The 
orps will now make rapid progress both toward Colum- 
bus and Griffin. 





The St. Joseph and Scuthwestern is the name ofa 
new narrow gauge road, which will extend south and 
east from St. Joseph through the counties of Buchanan, 
Platte, and Clay, the terminus to be at Southville, in 
Clay County. The road is to be built and managed by 
a stock companv composed mostly of St Joseph capi- 
taliste. The capital stock of $200,000 has all been sub- 
scribed, and the Board of Directors has pledged the 
company to construct the road as soon as $60,000 is 
given toward the enterprise by citizens living along the 
line and residents of St. Joseph. 


A Voyage ina Dredge.--The large new marine dredge 
No. 19, built for the canal company, arrived yesterday 
at Panama. This dredge, which was built at Renfrew, 
near Glasgow, by M. M. Loebnitz & Co., made the pas- 
sage alone from Glasgow through the Straits of Ma- 
Capt. Amundsen says that his 
clumsy craft behaved remarkably well, although he 
regrets that the pas. age was one ofsuch uninterrupted 
calm that he had not an opportunity of testing her 
gualities as a sea boat. Only four stoppages were 
made—at St. Vincent,Cape de Verde Island,on July 24th ; 
at Montevideo, August 13th; 2t Sandy Point, Straits 
of Magellan, August 29th, and at Valparaiso, September 


/ 11th. The mean speed attained was 8's knots an hour, 


The crew numbered twenty and the engine is of 280- 
horse power. The dredge is 176 feet long, 40 feet wide 
and 12 feet deep. Her appearance at sea caused much 


| excitement, especially among sailing ships which 


wondered what new kind of craft had been introduced 
to compete with them.—From the Panama Star and 
Herald, Oct, 1. 


Railways at the Cape.—The last section of the 
eastern system of the Cape of Good Hope railways ter- 
minating at Aliwal North, was opened in August, thus 
completing the entire system authorized, with the ex- 
ception of the Western line to Kimberley (Diamond 
Fields) which will shortly be finished. The three rail- 
way systems,—Western, Midland and Eastern,—com- 
prise in all 1367 miles. which with the few loop lines, 
such as the junctions to King William’s Town, Mal- 
mesbury, Grahamstown, and Colesberg; and the pri- 
vate compans’s line from Port Alfred to Grahamstown ; 
being the total that the colony has in actual working 
order to 1,562 miles, representing an outlay of $71,943,000. 
The Kimberley extension, about 80 miles, probable cost 
of which is $2,000,000, will increase this total to 1,642 
miles, and the expenditure to $73,943,000. During the 
first six months of the current year the railways have 
yielded returns sufficient to pay all maintenance and 
working expenses, leaving asurplus of nearly 32 per 
cent. towards payment of interest on capital expended 
for construction. 


Market Report of Engineering Materials. 
New York, October 29, 1885. 


Norr.—The following Market Report gives wholesale prices on 
the New York Market unless otherwise stated. It is intended asa 
general guide to the estimating engineer, and both the range of 
material and the market location will be extended as rapidly as pos- 
sible. We give it with this caution, that, as is well understood in 
business transactions, the amount of bill. distance from market 
centre and conditions of payment will have a material influence on 
the final paying prices. 


STRUCTURAL LRON, 
Angles..-- 
ee, 
Beams and channels American 
co @ 21¢ 
.* x 2.5¢ 
& ae] plates, Tan % se, 
WROUGHT-IRON PIPE.. PITTSBURGH. 


Butt welded, black 
a *“— galvanized 
Lap welded black 
rr Galvanized. 
Boiler tubes 
RaILs. 
Steel (large lots at mill) 
dasha cabs ninssinn desecacbesrees 
Old railsteel 
a oo eperrrrrerrrrry rece dawn 
kK R, splice-plates.......... alse nance sue 
k R. Track Bolts Square Nuts 
Barb-wire fencing, galvanized 
nes a painted 
Corrugated iron 
Nails 
ELON, DOF MOG. .c. esse cscveses Jatvaoced oe. 
Steel GOs ontcncctacesces Senetens aheeaes 


METALS, 


CopPER. 
Lake Superior 
Other Brands 10 
LEAD. 
GRA. DIOMEREIN, isc ncccnntopssvenivescseus 4.15 
Lead Pipe 05% 
Tin-Lined Lead Pipe.... cooss = 1B 
Sheet Lead 06% 
Zinc, 


@ 10% 


5.75 @ 6.00 


\Cargoes afloat) 
Haverstraw.... 
PMNs 95 49.0600 hecéies nedne iseeuaeeicn 
WON, bevivbicct hen tuctackeathekaeebae 
PUI, ents cuei'ss tecuccad teeuue ahdessete 
EE TNO ss vices sicevedctce jFeetaels ’ 

= BO sks ices dt ccnauventen + 


per M. $5.75 
5 
4 


25 
50 


11. @ 14.09 
14.00 


“ _ brown 13.00 
Philadelphia pressed 24.00 @ 95 09 
Trenton 24.00 @ 25.09 
Baltimore 37.00 @ 41.00 
Buff : 33.00 @ 35 00 
Enameled English 65.00@ 130,00 

4 American 85,00 @ 120.09 
Fire brick 25.00 @ 40.00 


The following price current is made up entirely f quotat 
formished us directly by the firms dealing n each brand : the sean 
are understood to be wholesale in New York, subject to ‘such «.. 
ial rates as large quantities may warrant: pee- 


BaEtTJER & MEYERSTEIN: 
Hanover Port.and, 
Bewxioni & Co.: 
Hemmoor “ Crown” brand 
JaMES BRAND: 
K.B.&38 . 
BROOKS, SHOOBRIDGE & Co., 
HOWARD FLEMING: 
Githe. English Portland, 400 Ibs...-.. .. 
. © . 
Stettiner, 
Lagerdorfer, 
Fieve, A 1, Belgian 
Roman, 
Keene’s Coarse,. 
= UwGAccadsnicécuccaulsce acne 
SIND. 040 05 5060s Gasedéecbacce 
GABRIEL & SCHALL: 
Vorwohler “Lion” 
Hupson RIverR Cement Co. Rosendale.. 
JOHNSON & WILSON: 
Saylor’s American Portland 
LAWRENGE CEMENT Co. : 
Hoffman Rosendale. 
LesLey & TRINKLE, Philadelphia, Pa.: 
“Giant” Portland 2.2 2.40 
Improved * Union” 2 1.50 


1.20 
Makgciau & Co.: 

J.B, White & Bros. Coarse... ......... 4.50 5.00 
* ine » 10.00 
. Portland, 245 @ 2.55 
New York CeMEntT Co.: 

Rosendale 1.20 

. Y. & RosENDALE CEMENT Co, ; 

Rosendale, * Bridge ” brand 1.00 
Srncviarrz & BABson: 

Alsen’s Portland......... ...... cuadeawe 
STANDARD CEMENT Co, 

E. THIELE: 

Dyckerhoff 
UnitED STATES CEMENT C0O.: 

Windsor 

Standard 

Cable’s Portland 
UNIoN AKRON CEMENT Co.: 

Akron “Star” brand, 


German 


“ 


2.45 


ASPHALT. 


Prices range per ton.. $15.00 6 
According to quantitv or brand, and 
whether taken from vessel or store, 


LIME, 


Rockland common per bbl......... ee 1.00 
i finishing 1.20 
State, common 90 
ee finishing 1.10 
Kingston, ground 0.95 
Add 45c. to above figures for yard rates, 


STONE, 


Cargo rates at New York. 


Amherst freestone, No.1 per cub. ft. 0.99 @ 
= a 0. 2 v. 0.75 @ 
light drab 0.80 @ 
in rough 0.75 @ 
ey 0.75 @ 
1.00 @ 
0.75 @ 
0.60 @ 
2.00 @ 


“ “ 


Berlin 50 
Berea a 
Brownstone, Portland, Ct. 
“ Belleville, N. J. 
Granite, rough 
Common building stone per load. 
Base stone, from 2% to 6 ft. lengths, per 


Purple roofing per square. 6.00 @ 7.00 

reen oe 6.00 @ 7.00 
d ™ 15.00 

Black Penna. (at New York) “ 4.50 @ 5.0 
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LUMBER, 
Prices for yard delivery in New York. 


Prine, Common box per M. 
Choice 7 
Tally plank, 1% in.10 in. dres’d. each. 
Tally boards, dressed com. s 

Spruce, Boards dressed : 
Plank, Ps in fe 
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2in. 
2in. dressed 
Timber per M. 
HEMLOCK, Boards each. 
EMBED, KAGO:4 KOM seen vsccsvves sci 
Oak per M. 
CYPRESS 1, 144, 2 and 244 in o 
YELLOW Prinz, Girders 
Dresseé floori 5 
SHINGLES, Extra shavec pine, ae %, 
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sawed 18 in. 
LaTH, Cargo rate 
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PAINT. 
Lead, white, American dry per lb 


in oil pure * 

English, B. B. in oil ? 

fee. American " 

Venetian red, American - 
d red 
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Vermillion, American lead w 
Paris green : 

Umber, Amer. raw and powdered per Ib. 
Drop black, Amer.«+-....- Cevesesdéocecesse 
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Chrome green...- Siasvd's Sccvene 
Oxide zine, American...........+.++++++ 
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